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Vendors develop 
semicustom arrays 
for specific applications 








< at us NOW. 


Remember when our only claim to fame was the high-quality Ansley’ mass-termination IDC system? 


Today, your needs have broadened. And likewise, so have our capabilities. 
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— ELECTRONIC SUPPLY, HALL-MARK, IRIS, LIONEX, MARSHALL, 
_ PIONEER, QAR, SIMCONA, SOUTHWEST or TIME ELECTRONICS. 





FLEXIBLE INTERCO: 


Flexstrip" Jumpers + Header/Socket Systems _ 


Flexpac™ Cable Assemblies - 
Membrane Switch Termination: 
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3 KHz-800 MHz 


over 50 off-the-shelf models 


from $295 


Choose impedance ratios from 1:1 up to 36:1, 

connéctor or pin versions (plastic or metal case built 

to meet MIL-T-21038 and MIL-T-55831 requirements’*). 
Fast risetime and low droop for pulse applications; 

up to 1000 M ohms (insulation resistance) and up to 1000V 
(dielectric withstanding voltage). Available for 

immediate delivery with one-year guarantee. 


Call or write for 64-page catalog or see our catalog in 
EBG, EEM, Gold Book or Microwaves Directory. 


*units are not QPL listed 
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CIRCLE NO 205 


A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 


C71 Rev. Orig. 








Today, ten years after its 
introduction, the SBL-1 has 

earned its reputation as tough... the 
world’s most widely accepted mixer for rugged 
industrial and military applications, judged on the basis 
of high quality, consistent performance in the field, 

and lowest in cost. 


And the winning formula is not a secret. 


Using the latest automated production and test equipment 
available, Mini-Circuits stress tests each individual compo- 
nent before assembly and then subjects each assembled 
SBL-1 to 17 grueling tests before acceptance, date coding 
and close checking for unit-to-unit repeatability. 


The SBL-1 does have one drawback however. It only covers 
1 to 500 MHz. That’s why we've expanded the product fam- 
ily with additional models to cover 25 KHz to 1000 MHz. The 
new units are assembled with the same production and test 
expertise as the SBL-1; that’s why we can offer 0.1% AQL 
on all SBL models ... no rejects, not a single one, on every 
order shipped. So don’t compromise your design or settle 
for a poor imitation. Specify Mini-Circuits SBL Mixers. 


For full specifications call or write for latest RF/IF 
Signal Processing Handbook or refer to EEM, Gold 
Book, or Microwaves Directory. 


SBL SPECIFICATIONS (typ.) 
Model Freq. (MHz) Conv. Loss 
SBL-1 1-500 5.5 

* SBL-1X 10-1000 6.0 
SBL-1Z 10-1000 6.5 
SBL-1-1 0.1-400 5:5 
SBL-3 0.25-200 5:5 


* If not DC coupled. 
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Isolation,dB 
L-R L-l 
45 40 
40 40 
35 25 
35 40 
45 40 











Price 
(10-49) 
$4.50 
$5.95 
$6.95 
$6.50 
$7.50 
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A Division of Scientific Components Corporation 
World's largest manufacturer of Double Balanced Mixers 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telex 125460 International Telex 620156 
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DESIGN FEATURES 


Semicustom-array directory 96 

This year’s semicustom arrays offer much higher density, more func- 
tions, improved performance, and greater reliability than did earlier ar- 
rays. Semicustom arrays are now suitable for portable systems, com- 
puters, memory subsystems, and automotive circuits. 





EDN Semicustom-array tables 112 
Gate-array vendors and services 127 
VME Bus and Multibus II 19] 
industrial I/O boards 


In this directory, you'll currently find a wide variety of VME Bus 
analog, digital, and specialized I/O boards for industrial-I/O systems 
that can fit in a single Eurocard rack. In terms of I/O-board support, 
Multibus II is just beginning to emerge as a viable alternative. 
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On the cover: Picture your designs 
implemented in semicustom arrays: The 








arrays listed tn this year’s directory can Diverse circuits exploit 223 
replace not only discrete random logic but . . - ° 

also MSI and LSI chips in many applica- matching a quad transistor IC 

tions. See pg 96. (Photo by Imagination, You can exploit the close parameter matching of the transistors in a 
courtesy LSI Logic) quad-transistor array to realize a variety of circuit applications. The low 


offset-voltage differentials and tight beta matching make the IC suitable 
for linear circuits, and the low bulk resistance suits the array to logarith- 
mic applications. 


Connect terminals to your CPU 239 
over PBX telephone lines 


Voice-digitizing ICs allow telephones and data terminals to share 
2-wire access channels within a complex. You can use the ICs to build a 
voice/data modem that provides simultaneous voice and data transmis- 
sions while reducing your in-house cabling costs. 


Continued on page 7 
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GaAs ICs have thus far found use main- 
ly in military equipment, but as prices 
come down, GaAs circuits promise to find 
increasing use in telecommunications, 
instrumentation, data-processing, and 
even consumer applications (pg 57). 





Filter connectors, which have long been 
used in military applications, are now 
inexpensive enough to be suitable for com- 
mercial and industrial systems (pg 69). 
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TECHNOLOGY UPDATE 


Gallium arsenide monolithic linear [Cs 
gain in affordability and availability 

At the point of overcoming their traditional image as expensive 
laboratory curiosities, GaAs-processed linear ICs are becoming more 
available and more affordable. Once available only in custom form 
(usually to military contractors at very high prices), the [Cs now also 
take the form of catalog items from several newly formed and estab- 
lished manufacturers. 
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Filter connectors offer a cost-effective 69 


solution to EMI/RFI problems 

FCC regulations require commercial- and industrial-equipment 
designers to incorproate EMI/RFI shielding in their electronic systems. 
Filter connectors can protect a system from EMI/RFI characteristics 
without incurring great expense or signficantly decreasing your system’s 
performance. 


PRODUCT UPDATE 


High-speed logic-to-logic optocouplers 83 
Hardware-development tools 84 
DESIGN IDEAS 

Standby clock takes over in 1 psec 255 
Variable reference extends converter’s resolution 256 
Test probe measures 4 to 220V 256 
Simple timer requires no A/D converter 258 
Circuit and ground plane share one surface 260 


Continued on page 9 
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Tek scopes. 

Whatever your applica 
tion, whatever your 
front-end processor — 
IBM PC, H-P Series 200 


or Tek’s own 4041 con- 
troller — Tek software 
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Automated pulse parameter 
analysis using a Tek 4041 
Controller and Tek Time and 
Amplitude Measurement Soft- 
ware to direct the efforts of the 


Time and 
ment Soft- 
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Tektronix Europe B.V., 
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1180 AV Amstelveen 
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QO dB (44, 1m¥ peak) at 2.49 Hr 
Frequency components > 200 Mtr not shown 


Computing and displaying 
frequency domain data 
(FFT), using an HP Series 200 
Technical Computer as con- 
troller. Tek software for these 
results accommodates the HP 
Series 200 with the Tek 7D20 
or the Tek 7854 Waveform Pro- 
cessing Oscilloscope. 


__ The Netherlands. 
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Editing a Tek 7854 RPN pro- 

ram, including comments, 
or downloading to the 7854 or 
archiving to disk. Performed 
with the HP 200 Series Tech- 
nical Computer, the Tek 7854, 
and Tek 7854/HP Series 200 
Software. Similar facility avail- 
able in COMMUTE. 
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EDITORIAL 49 


Japanese electronics firms have stormed the US semicustom-IC mar- 
ket. To survive Japanese encroachment, US semicustom-IC vendors 


Continued from page 7 
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SIEMENS 


fastest manage 0.2 ns gate propagation delay. 


They come from Siemens. 


ECL gate arrays are what hi-tech’s all about. To 
develop them you need to be broad-based. Which is 
what Siemens is: with experts, know-how and 
resources. Plus the synergetic advantage of the 
systems experience brought in by all the company’s 
different divisions. 


Thus we're able to develop and manufacture 
products that set standards in technology, in quality, 
in reliability. 


All guaranteed by 26,000 employees 
and the thousands of millions 

that go into R &D. The confidence 

innumerable customers place iN OUr og... 20000 gee 
innovative products is well-founded. &2:"=s:t—S00:mm¢ win 


propagation conductor path 
delay onachip spacings of 
ke h # it t k @ : t ni area of 75mm2 1ym at more 
ve Ing a es in e ec ro ics. is what we do than four 
today. And metallization 
. we're already layers in 
Sie me ns. working on OXIS IV/V 
gate arrays technology. 
with 9000 gate 
functions and 
0.2 ns propa- 
gation delay in 
OXIS Ill tech- 





envisaging? 


Mainframes are 
getting more 
powerful all the 
time. We use 
the synergetic 
effect of in- 
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house applica- 
tions. That's 
why we build 
the fastest 
gate arrays in 
the world. 


idea 


The quality and 
reliability of 

our components 
have put us 
among the lea- 
ders in Europe. 


Gate arrays 
from Siemens 
are in a hi-tech 
class of their 
own. With 
path spacings 
of 1 um and 
9000 gate 
functions 
combined on a 
130 mmé chip. 
Siemens has 
shown and 
gone new 
ways in the 
development 
of gate arrays. 


Siemens AG, 
Components 
Group, 
Balanstr. 73, 
D-8000 
Munich 80 
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The HP 54110D 1 GHz Digitizing Oscilloscope offers 
you confidence in the accuracy of displayed information 
Plus, it’s easy to use, and ideal for both general purpose 
and high-speed time-domain measurements. And now, it 


even has a high-resolution, full-color display. So you can 
see all your results in vivid colors! 


Measure it better with functional color. 


Our new display is functional as well as beautiful. 
It lets you discriminate among multiple signals faster and 


DESIGNED FOR HP-IB: Not just IEEE-488, but the 
hardware, documentation and 
support that delivers the shortest 

SYSTEMS path to a measurement system. 


eido 


easier. Associate data with traces more efficiently. Custom- 
ize colors to the application at hand. And emphasize any 
event or message you choose. So you can use all of our 
scope’s features to best advantage, bringing new shades 

of productivity to your R&D lab or production test floor. 


dc to ECL performance...and much more. 


Our new scope has a full 1 GHz bandwidth, a 350 ps 
rise time, a crystal-controlled timebase for a wide range 
of pre- and post-trigger viewing, and time interval accuracy 
of 100 ps. Yet for all of its technical sophistication, our 
scope is as easy to use as pushing buttons. 

















You can easily make any measurements you want — Versatile features maximize return 
from dc all the way to ECL. See waveforms you've never on your investment. 


The HP 54110D is ideal for both your general and 
high-frequency measurements. It lets you pinpoint setup 
and hold times, propagation delay, noise and jitter, noise 
sensitivity, memory cycle times, and much more. 


Call HP today. FREE ThinkJet offer! 


Now, with every HP 54000 series oscilloscope ordered, 
an HP ThinkJet Printer will be shipped to you free of 
charge! A $495T value, it provides high-resolution copies 
of all your data in seconds. This offer applies until 

June 30, 1986 only. So don’t wait. Call HP today! 





Call 1-800-835-5577.17 
seen before, like subnanosecond transitions in high-speed Call between 8:30 am and 5:00 pm MDT. Or contact your 
logic. Save and recall up to ten front panel setups, at your local HP sales office listed in the telephone directory white 
command. Even superimpose traces over each other. pages. Ask for the electronic instruments department. 
All with vivid, high-r esolution color. + USA list price only. Tf In Colorado, call collect 590-3490. 









HEWLETT 
PACKARD 
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*Promotional discount equals 
the value of the HP 2225A 
ThinkJet Printer. Offer subject 
to local conditions. 
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MN6227/MN6228 


12-Bit Sampling A/D's 

Sampling Rate: 33kHz Minimum 
Input Bandwidth: 16.5kHz Minimum 
Testing: Frequency Domain (FFT) 
Signal-to-Noise Ratio: 70dB Minimum 


Harmonics: —80dB Minimum 
Price: $74/100's 


You are looking at the first commercially- 
available, FFT-tested, high-speed, 12-bit, 
sampling A/D converters specified for digital- 
signal-processing applications. MN6227 and 
MN6228 are 33kHz A/D's with internal track- 
and-hold amplifiers. They are ideally suited 
for radar, sonar, spectrum and vibration 
analysis, voice and signature recognition, 
and other contemporary DSP applications. 
Unlike traditional successive-approximation 
A/D's without track-hold amplitiers, 


16 


these true sampling A/D's maintain near- 
ideal signal-to-noise ratios independent of 
increasing analog input frequencies. They 
are made for the frequency domain. 


Note the FFT spectra (right) and the data 
plot (top right). They clearly demonstrate 
the ability of these devices to maintain SNR 
with increasing input frequencies. In our 
frequency-domain testing, these devices 
operate in a manner that simulates a 
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digital spectrum analyzer with a known low- 
distortion input signal. The output spectra 
yield precise, practical measurements of 
signal level, noise level, signal-to-noise ratio, 
harmonic distortion, and input bandwidth... 
the keys to specifying for DSP applications. 
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This plot of actual recorded data demonstrates MN6227/ 
6228's ability to maintain near-ideal SNR with increasing 
input-signal frequency, while A/D's without companion 
track-holds show rapid (6dB/octave) SNR degradation. 


MN6227/6228 are the first A/D's in our new 
MN6000 series. The 12 and 16-bit converters 

in this series all contain internal, user-trans- 
parent, track-hold amplifiers that enable each 
device to accurately sample and digitize 
dynamically changing input signals with 
frequency components up to the Nyquist 
frequency (one-half the sampling rate). 


MN6227/6228 have a full 8 or 16-bit wP inter- 
face and are packaged in small, low-profile, 
28-pin ceramic DIP’s, with the industry- 
standard MNo74A pinout. 


For detailed informa- 
tion on MN6227/6228, | 
send forourcompre- @& 
hensive datasheet. 
For rapid response 
and a copy of our 384- 
page catalog of data 
conversion products, 
call Bob LeFort at 
(617) 852-5400, x297. 


Micro Networks 
324 Clark Street 
Worcester, Massachusetts 01606 
(617) 852-5400 





Micro Networks 
Advancing Data Conversion 
Technology 


1 1\j/ Micro Networks 


A DIVISION OF UNTITROOE CORPORATION 


Regional Sales Offices: Worcester, MA (617) 852-5400; Dallas , TX (214) 991-8566; Santa Ana, CA (714) 261-5044: Columbia, MD (301) 997-3323. 
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IRF450 
IRFP450 
IRF350 
IRFP350 
IRF250 
IRFP250 
IRF840 
IRF440 
IRF740 
IRF340 


GF6EI3 
GF8E13 
GF6éD15 
GF8D15 
GF6B30 
GF8B30 
GF4E8 
GF6E8 
GF4D10 
GF6D10 
GF4B18 
GF6B18 
GF4E4 
GF6E4 
GF4D5 
GF6D5 
GF6A40 
GF8A40 
GF4B9 
GF6B9 
GF4E2 
GF4A27 
GF6A27 
GF4D3 
GF4B5 
GF4A14 
GF6A14 
GF4DI 
GF4B2 
GF4A8 
IRF510 GF4A4 


Note. GE Rugged MOSFETs are also available in 4-PIN DIP and TO-39 packages. 


ci IS A REGISTERED TRADEMARK OF GENERAL ELECTRIC COMPANY. 
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GE first identified MOSFET ruggedness, and is now 
your only supplier to meet it head-on. All GE Rugged 
MOSFETs are 100% tested to specified energy ratings. 
No other MOSFET supplier publishes these ratings. 

Only GE Rugged MOSFETs have specified 
avalanche energy ratings that can add a new 
dimension of reliability to your systems. 

Check the chart for the commodity MOSFET 
you're using; then select the GE Rugged MOSFET with 
the specified energy rating. 

Sample GE’s Rugged MOSFETs and judge for 
yourself how much more reliable your systems can be. 
All ratings are available now. 

For more information contact GE Semiconductor, 
318 First Street, Liverpool, NY 13088. 


Call 800-626-2001 
Ext 400 


GE stands for 
Great Engineering 





CIRCLE NO 21 EDN March 6, 1986 


EDITED BY JOAN MORROW 
PROGRAMMABLE PROTOCOL ANALYZER MONITORS IEEE 802.3 NETWORKS 


The 49718 LAN protocol analyzer from Hewlett-Packard (Palo Alto, CA) provides de- 
velopers and users of IEEE 802.3 (Ethernet) products a programmable tool for 
monitoring network traffic and performance. Operation of the 4971S is similar to a 
logic analyzer. You can define as many as 16 filters that selectively capture, time 
stamp, and store data packets in a 1M-byte buffer. Filters devote 14 bytes for source ad- 
dress, destination address, and type or length fields. You can designate an additional 
47 bytes within the data field for a filter, as well as maximum and minimum packet 
length. A soft-key-driven programming language provides for multilevel filtering, event 
timing, packet counting, and response triggering from a 16-message transmit buffer. 
You can give 500 node addresses mnemonic names to improve display readability, and 
you can name user-defined fields within the data field. This last feature is useful for 
higher-level protocols such as TCP/IP. The 4971S with protocol analyzer, display, key- 
board, and dual 3'%-in. floppy-disk drives costs $30,000.—Steven H Leibson 











DMOS PROCESSING ENGENDERS HIGH-VOLTAGE MOSFETs 


A line of power MOSFETs from Ixys Corp (San Jose, CA, (408) 435-1900) uses a 
process the company calls HDMOS (high-performance DMOS§) to attain voltage-blocking 
capabilities of 450 to 1OOOV at rated currents from 2 to 15A. The company’s process 
makes use Of a proprietary cell layout that reduces parasitic-bipolar-transistor effects. 
These parasitic elements are the major cause of power-MOSFET failure under 
inductive-load conditions. The manufacturer claims its devices feature on-resistance 
values that are 15 to 30% lower than those of competitors’ 800V units. The MOSFETs 
come in three series: The IXTM Series is housed in a TO-3 metal package; the IXTH Ser- 
ies uses a TO-35P (TO-247) plasic package; and the IXTP Series comes in the lower- power 
TO-220 package. Prices are competitive with those of equivalent models from other 
manufacturers.—Bill Travis 


CMOS LOGIC FAMILY FEATURES SCHOTTKY SPEED, LOW POWER 


Texas Instruments, Philips, and Signetics will jointly develop and manufacture a, fa- 
mily of CMOS standard-logic ICs that operate faster than other CMOS ICs and yet dissi- 
pate no additional power. The l-um Advanced CMOS Logic (ACL) devices, the first of 
which will be available this month, will be comparable in speed to advanced Schottky 
components, with average gate delays of less than 3 nsec and operating clock frequen- 
cies as high as 150 MHz. The devices will also overcome output limitations of existing 
products; with 24 mA of output-drive current (compared to 4- to 6-mA output for 
HCMOS), they will be able to propogate logic-level signals through ¢ a system’s 
backplane. 


The ACL family will include both CMOS- and PPL-compatibie devices. The first availa- 
ble parts will include versions of 7400/5400 NAND gates, 7474/5474 D-type flip-flops, 
and 74245/54245 3-state bus transceivers. More than 100 other logic functions will be 
available by the end of the year, according to the companies. Prices haven’t been set for 
_ the parts, but TI and Signetics say prices will probably equal those of existing products 
after about two years during which production volume will increase.—Gary Legg 


COMPANY OFFERS ALTERNATIVE TO OFFSHORE-PRODUCED CORES 


A newly formed company, Advanced Memory Technology Inc (Van Nuys, CA, (818) 
785-0479), produces ferrite cores for manufacturers of high-reliability military 
memory systems. According to the company, many military programs specify core 
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memories for nonvolatile read/write operations, especially in systems requiring radia- 
tion hardness. The cores come in industry-standard sizes of 13, 14, 18, and ee MLS; in 
addition, a special family designated NDRO (nondestructive readout) is suitable for 

radiation-hardened systems. The manufacturer claims design and packaging advances 
make core memory volumetrically competitive with floppy-disk drives. For example, a 
MIL-qualified airborne memory of 256k bytes fits in a 6x9x1-in. envelope.—Bill Travis 





VIDEO TIMING CONTROLLER ACCOMMODATES 125-MHz CLOCK RATE 


A programmable video timing controller from Advanced Micro Devices (Sunnyvale, 
CA, (408) 732-2400) finds application in high-resolution (1000x1000 pixels or more) 
bit-mapped graphics systems. Model Am8158 accepts clock rates to 125 MHz; the IC 
has nine programmable registers that contain the timing parameters for the genera- 
tion of control signals. The device generates the necessary synchronization signals for 
a CRT display and other devices in a graphics system. By initializing the nine program- 
mable registers during power-up, you can tailor the unit for your system design. 
Programmable parameters include number of pixels per memory access, number of 
memory accesses per scan line, number of scan lines per frame, and pulse widths of 
the synchronization signals for the CRT monitor and the system. In a 28-pin ceramic 
DIP, the device costs $38.60 (100).—Bill Travis : 


CURRENT-MIRROR MOSFET PROVIDES LOSSLESS CURRENT SENSING 


By providing access to a few source cells (of its many thousands), the Sensefet power 
MOSFET from Motorola (Phoenix, AZ, (602) 952-3000) allows you to sense the current 
flowing in the device’s load, without the necessity of placing a power-wasteful resistor 
in the load path. You can measure the current flowing in the sense cells by placing a 
resistor from the sense-cell terminal to the negative load return. This current 
represents the current conducted by the power MOSFET, divided by the ratio (about 
three orders of magnitude) of active cells to the number of sense cells. The device, 
designated Model MTPION10M, is a 1OOV, 10A MOSFET that specs 0.250 on-resistance. 
‘Housed in a 5-lead TO-220 package, the MTP1ON10M costs $1.65 (100).—Bill Travis 


NEW CAT/CAM PRODUCTS WILL HIGHLIGHT ADEE 


Product introductions will highlight the Automated Design and Engineering for Hlec- 
tronics show (ADEE), which will be held at the Moscone Center in San Francisco, CA, 
from March 11 to 13. For instance, LPKF Pacific (Novato, CA) will display its ColorCam 
system, which fabricates pe boards directly from schematics. To use the pc-board 
production system, you enter a schematic of your single- or double-sided pe board into 
an IBM PC, and the product automatically mills and drills the board. The complete sys- 
tem costs $35,000; you can purchase the software separately for $8700. 


A dc parametric-measurement unit (PMU) will enhance Integrated Measurement Sys- 
tems’ Logic Master series of application-specific-IC verification systems. The PMU 
measures input current, output voltage levels, output drive capability, and input 
voltage-level sensitivity. An automeasurement feature repeats test sequences on every 
pin of a device and flags pins that fail to meet your specs. The measurement unit costs 
$19 200 for a 192-channel model; the 384-channel version costs $31,200.—Eva Freeman 
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EATURES 
High resolution and high brightness provides excellent 
appearance and quality. 
Light weight and thin package permits compact design. 
TTL compatibility provides easy interface and self-test and 


brightness control are standard features. 
Graphic Module Series List 


Type code 


M20SD01CA 
M20SD42CA 


Number Pixel Effective 
of Pixels Pitch Display Area 
row X column mm mm 


128 x 64 0,65 83 x 41,4 VFD 
256 x 64 0,65 166 x 41,4 VFD 
240 x 64 0,45 107,9 X 28,7 VFD 
GP1001 320 x 120 0,375 120 x45 FLVFD 
GP1002 320 x 240 0,375 120 x90 FLVFD 
juire for single color Graphic Module 


Alphabetic 
Display 
digit X col 


20 x6 
40 x6 
40 x6 
52 X 12 
52 X 24 


M40SD02CA 


Type code System 


GP1005 M40SD42CA 
GP1006 


GP1009 M202SD03CA 


M402SD04CA 
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Clear and Bright 


Vacuum Fluorescent Technology 
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Dot Module Series List 


Characters 
x 
Line 
20 x1 
20 x 1 
40x1 
40x1 


20 x 2 


40 x2 


Inquire for single color Dot Module 


FUTABA 
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Dot 


Construction 


5 xX 7dot 


5 X 12 dot 
w/cursor 


5 X 7 dot 
w/cursor 


5 X 12 dot 
w/cursor 


5 X 7dot 
w/cursor 


5 X 7 dot 
w/cursor 


Character 
Size 


3.5 x 5.0 
3.5 X 8.75 


3.5 x 5.0 


3.5 X 8.75 


3.5 x 5.0 


3.5 x 5.0 














Nos. of 
displaying 
characters 

222 


222 
222 
222 


222 
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JAPANESE COMPANY TO IMPORT US PARALLEL COMPUTERS 


Under a joint agreement between Matsushita Electric Trading Co Ltd (Osaka) and Se- 
quent Computer Systems (Beaverton, OR), Matsushita will be the sole agent to import 
and distribute Sequent’s parallel-processing computer systems in Japan. The Balance 
8000 and 21000, which will be imported by a Matsushita subsidiary, include two to 30 
tightly coupled NS32032 32-bit processors. The pPs share a common memory and one 
copy of Dynix, Sequent’s enhanced version of Unix. 


LOW-COST, SINGLE-CHIP MODEM DESIGNED FOR PERSONAL COMPUTERS 


A single-chip modem developed by Nippon Electric Co should cost about half as 
much as conventional modems when it is introduced later this year. NEC will initially 
set the price at approximately ¥100,000 ($488); the company also believes that it can 
further reduce the device’s cost in 1987. A comparable modem usually costs approxi- 
mately $980. 


MITSUBISHI MAKES NEW STATIC RAMs, TO SHIP 1M-BIT DRAMs 


The Model MSMS5256P, a 256k-bit static RAM from Mitsubishi Electric Corp, is a 
32k x8-bit CMOS device that comes in 100-, 120-, and 150-nsec versions. Sample prices 
for the devices, which were fabricated under a 1.3-um design rule, are ¥10,000 ($48.78) 
to $68.30. A 64k-bit static RAM, the Model M5m5518XP, is organized as 64kx1 bit and 
16k x4 bits and features a 45-nsec access time. Sample price is $39. 


The company is also planning to ship the first samples of its 1M-bit dynamic RAM 
starting this spring. Five other Japanese companies have already begun sampling 1M- 
bit devices: NEC, Fujitsu, Matsushita, Toshiba, and Hitachi. 


SEVEN-COLOR PRINTER WILL RUN AT 180 CPS 


Nippon Kinsen Kikai, a cash-register manufacturer, will enter the color-printer mar- 
ket with a 7-color machine that will print at 180 cps. The manufacturer plans to aim 
the machine at American and Huropean OEMs. The printer should cost approximately 
¥50,000 ($244) when the mass-production facility is completed. 


CMOS 808SA-TYPE MICROPROCESSOR OPERATES AT 5 MHz 


The MSM80C85A-2, a CMOS version of the 8085A-type 8-bit wP, operates at 5 MHz 
and draws less than 20 mA. Manufactured by Oki Semiconductor under license from 
Intel Corp, the pP features a 50-mW typ power dissipation. Power-down current is less 
than 7 mA, compared with 170 mA for NMOS types. The device costs $7.30 (100) and 
comes in a 40-pin plastic DIP or 44-pin plastic flat package. 


NEC TO ENTER EEPROM MARKET 


Nippon Electric Co is expected to enter the EEPROM market during the first half of 
this year with a 64k-bit device. Other Japanese companies involved in the EEPROM 
market include Hitachi Ltd and Oki Electric; Mitsubishi is also planning to introduce 
an EEPROM in the near future. : 
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Model PLP 


For-complete specs, 
refer to 1985-86 Gold Book 
or Microwaves Directory 


F82-1 REV. ORIG. Model PHP 





99 


IN STOCK 


5 


from 
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-from dc to 3GHZ 


- less than 10B insertion loss over entire passband 
- greater than 40dB stopband rejection 
Tre ks{o1011(0)ahne)0/6| =) 01>) @eleit=\ion fe) |e) I 
- VSWR less than 1.7 (typ) 
- rugged hermetically sealed package 
(0.4x0.8x0.4 In.) 
-meets MIL-STD-202 
- over 100 models 
BNC, Type N, SMA available 
Mlanlasicvelclcsne(eVsiay w getting higher Scones 


CJ Mini-Circuits 


A Division of Scientific Components Corporation 

World's largest manufacturer of Double Balanced Mixers 

P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
DXolaatct-jilom-lalemiacciaat-tdle)al-\ mi isl(>> amy -ser- 4010 mmm lal (ciaal-lelelalcli isis) a oyaeRnole) 





LOW PASS Model PLP 


Pass Band, MHz (DC- ) 190} 270; 400 780; 900 
20dB Stop Band start from 290! 410! 580 1100! 1340 





HIGH PASS Model PHP -200 | -300 | -400 -800 | -900 |-1000 


start 185| 290| 395 7801 910! 1000 
Fassband, MHZ stop 800! 1200! 1600 2000! 2100! 2200 





20dB Stop Band, 


(MHz) from DC to 116! 190! 290 570| 660! 720 
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Design in. 
’s new 


The new IBM® Token-Ring Network 
promises to become the industry stan- 
dard. And if you are wondering about 
the best and quickest way to tie your 
product into this new 4-Mb/sec LAN, 
here’s your solution: The TMS380 chip 
set from Texas Instruments. 

TI's TMS380 is the only commercial 
chip set tested — and system-verified — 
by IBM. It’s the silicon standard for this 
new high-speed office-system LAN. 

And for a sure, fast entry into this 
exciting new market, you can begin with 


TI's TMS380 Design-in Accelerator Kit. 

Q. What kinds of products can 
communicate through the 
new LAN? 

A. With the TMS380 chip set, 


almost any. 
TI's new TMS380 chip set was developed 
jointly with IBM. Its general-purpose 
system interface allows many kinds of 
equipment from various manufacturers to 
communicate through the IBM Token- 
Ring Network. And since this is an open 
network, any product in which you use 
the TMS380 can communicate with any 
other, when common languages are used. 


Q. Is expensive cabling required? 
A. No. 


Your customers have the option of using 
telephone twisted pair or shielded twisted 
pair. And the point-to-point topology of 
the token ring makes it ideal for fiber 
optics, since the taps that are necessary 
with bus topologies are not required. 


Q. Where does TI’s TMS380 
chip set fit in? 
A. It’s the heart of your LAN 


adapter card or subsystem. 
The TMS380 chip set is a complete 
solution for the physical interface and 
media-access control. Its integrated 
LAN-adapter architecture provides for 
efficient, transparent handling of the 
IEEE 802.5 protocols. TI's TMS380 in 
your product will give your customers free- 
dom to choose the cabling system that 
best suits their needs. And the flexibility 
to interface with any of the popular logical- 
link-control and higher-layer protocols. 











Everything you need to begin designing your 
own IBM Token-Ring Network LAN adapter 
is included in your TI Design-in Accelerator 
Kit: Three TMS380 chip sets, comprehensive 


literature, and debug software. 





IBM compatibility with 








_| TRANSMIT 


TO 
NETWORK 


RECEIVE 


Five TMS380 chips form the heart of your LAN adapter. The TMS38030 automatically 
manages the interface between system memory and the adapter. The TMS38010 processes and 
buffers data. The TMS38020 contains RAS and LAN-management software and handles 

data in accordance with IEEE 802.5 protocols. And the TMS38051 and TMS38052 monitor 


cabling integrity, control network insertion, and perform clocking and signal conditioning. 


Q. What about network 


management? 
A. Every service your system 


needs is built in. 
TI's new TMS380 chip set includes “self- 
healing” features that ensure the re- 
liability, availability, and serviceability 
(RAS) of the network. And only the 
TMS380 chip set has them. 

Among these special features are fault 
isolation of cable-system failures, error 
reporting, self-test diagnostics, and LAN- 
management services. So you're relieved 
of the risk, time, and expense of develop- 
ing custom hardware and software for 
these essential functions. 

Q. Can it grow with my needs 
and my customers’? 

A. Yes. 

On-chip RAS and LAN-management 

software make TI's TMS380 chip set 

completely compatible with the IBM 

Token-Ring LAN and give it a stable 

foundation to meet the need for future 

network expansion. As higher perfor- 

mance standards develop, the TMS380 

chip set will accommodate them. 

Q. Is training available from 
Texas Instruments too? 

A. Yes. 

A three-day workshop on the TMS380 

is available at TI's Regional Technology 


Centers. It includes an introduction to 

the TMS380 chip set, and hands-on 

experience in the lab. For information on 

schedules and reservations, call your TI 

Field Sales Office or the TI Regional 

Technology Center nearest you (list 

at right). 

Q. Sounds good, but where can 
I get more details? 

A. From your TI Field Sales 
Office or authorized 
distributor. 


Ask for the TMS380 Product Description. 


Q. What’s this about an 
Accelerator Kit? 
A. It’s your head start to IBM 
token-ring compatibility. 
TI's Design-in Accelerator Kit will give you 
a head start on designing IBM Token- 
Ring Network compatibility into your 
products. It includes three chip sets, the 
TMS380 User’s Guide, and the Token Ring 
Adapter Bring-Up Guide with debug soft- 
ware. Order yours before March 31 from 
your nearby TI Field Sales Office or 
authorized distributor, and get a token 


good for free admission to Tl’s three-day 
TMS380 workshop. 


27-5278 
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token-ring-LA N chip set. 


Texas Instruments 


Field Sales Offices 


ALABAMA: Huntsville (205) 837-7530. 
ARIZONA: Phoenix (602) 995-1007; 

Tucson (602) 624-3276. 

CALIFORNIA: Irvine (714) 660-8187; 
Sacramento (916) 929-1521; 

San Diego (619) 278-9601; 

Santa (408) 980-9000; 

Torrance (213) 217-7010; 

Woodland Hills (818) 704-7759. 

COLORADO: Aurora (303) 368-8000. 
CONNECTICUT: Wallingford (203) 269-0074. 
FLORIDA: Ft. Lauderdale (305) 973-8502; 
Maitland (305) 660-4600; Tampa (813) 870-6420. 
GEORGIA: Norcross (404) 662-7900. 
ILLINOIS: Arlington Heights (312) 640-2925. 
INDIANA: Ft. Wayne (219) 424-5174; 
Indianapolis (317) 248-8555. 

IOWA: Cedar Rapids (319) 395-9550. 
MARYLAND: Baltimore (301) 944-8600. 
MASSACHUSETTS: Waltham (617) 895-9100. 
MICHIGAN: ington Hills (313) 553-1500; 
Grand Rapids (616) 957-4200. 

MINNESOTA: Eden Prairie (612) 828-9300. 


MISSOURI: Kansas City (816) 523-2500; 
St. Louis (314) 569-7600. 


NEW JERSEY: Iselin (201) 750-1050. 

NEW MEXICO: Albuquerque (505) 345-2555. 
NEW YORK: East Syracuse (315) 463-9291; 
Endicott (607) 754-3900; Melville (516) 454-6600; 
Pittsford (716) 385-6770; 

Poughkeepsie (914) 473-2900. 

NORTH CAROLINA: Charlotte (704) 527-0930; 
Raleigh (919) 876-2725. 

OHIO: Beachwood (216) 464-6100; 

Dayton (513) 258-3877. 

OKLAHOMA: Tulsa (918) 250-0633. 

OREGON: Beaverton (503) 643-6758. 
PENNSYLVANIA: Ft. Washington (215) 643-6450; 
Coraopolis (412) 771-8550. 

PUERTO RICO: Hato Rey (809) 753-8700. 
TEXAS: Austin (512) 250-7655; 

Houston (713) 778-6592; Richardson (214) 680-5082; 
San Antonio (512) 496-1779. 

UTAH: Murray (801) 266-8972. 

VIRGINIA: Fairfax (703) 849-1400. 
WASHINGTON: Redmond (206) 881-3080. 
WISCONSIN: Brookfield (414) 785-7140. 
CANADA: Nepean, Ontario (613) 726-1970; 
Richmond Hill, Ontario (416) 884-9181; 

St. Laurent, Quebec (514) 334-3635. 


Texas Instruments 
Regional Technology Centers 


CALIFORNIA: Irvine (714) 660-8140; 
Santa Clara (408) 748-2220. 


GEORGIA: Norcross (404) 662-7945. 
ILLINOIS: Arlington Heights (312) 640-2909. 
MASSACHUSETTS: Waltham (617) 895-9197. 
TEXAS: Richardson (214) 680-5066. 
CANADA: Nepean, Ontario (613) 726-1970. 
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INSTRUMENTS 


Creating useful products 
and services for you. 


OCCASIONALLY, EVERYONE 
WISHES HE HAD ANOTHER 
SHOT AT HIS DESIGN. 


There are some things man was not meant to to qualified users—that turns an IBM* PC into a PLD work 

tamper with. station. The work station helps you to define your function 
emicustom circuits, for example. If you in terms of a Boolean equation or state transfer expression; 

happen to have second thoughts about your design, _ then you use the output to program the fuses, and your 

you’re powerless to do anything about them. circuit is ready to go. 

Unless you have the luxury of lots and lots of time Complete documentation and design simulation let 

and money. But when you’re trying to get your you perfect your ideas to the nth degree. And if you have a 

products to market before the competition, extra any questions, a phone call to one of our field _ 

time is something you rarely have,andextramoney _ applications engineers will get youthe answers) 

is something you never have. fast. 

Fortunately, there is help: Programmable There’s more you should know 
Logic Devices from Signetics. With Signetics PLDs, about Signetics PLDs. For details 
you can make all the changes and tweaks you and specs, just send in the coupon. 
like — without losing precious time. So you reduce Signetics Programmable A —rrrt—~—=#RA 
the risk of completing your design after it’s Logic Devices. 7 \ |... 
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too late to compete effectively in the marketplace. Now you don’t i = ag i 7 i 
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What makes Signetics PLDs the most flexible,  havetomeddlewith ~ “By 
most complete, best-supported PLD series in the forces beyond Py Py 2 4 
industry? A unique approach to sequencer archi- our control. wt Sth _ £ kx 


binary 


tecture, for one thing. -— ., A és 


It not only simplifies state machine designs but : ge — at 
also cuts the time it takes to build them. 

It’s frightfully easy to use Signetics Program- 
mable Logic. We provide software —free of charge 


*IBM isa registered trademark of International Business Machines, Inc. 
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Yes, I’d like to know more about Signetics PLDs. Rush me the 
specs ASAP. 
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* con-trol (kOn-trohl) n. a standard of comparison for checking 
the results of an experiment or industrial process. 


We understand setting the standard of comparison is your 
business. Our business is to provide you with a wide variety 
of high quality controllers for your experiments and indu- 
strial applications. 


With FORCE, you easily control... 


. multi processing environments with our ASCU series of Advanced 
System Control Units, which offer IEEE 488 interface and 4-level bus 
arbitration. 


. high resolution color displays (944 x 764 pixels) with our GDC intelli- 
gent graphics controller, which allows up to 2048 different colors. 


. color or monochrome monitors with our CMC intelligent terminal 
controller, which features various interfaces and supports keyboard 
and lightpen. 


. interfacing into high noise industrial environments using OPIO, the 
opto-isolated parallel I/O board with DMA. 


. disk memories with our WFC multiple Winchester and Floppy 
controller with error correction. 


. SASI interfaces with our intelligent SASI host adapter. 


. local area networks with our intelligent LAN product, coming soon. 


Do you want to be in control? 


Write FORCE Computers today, the largest independent supplier 
of VMEbus products worldwide, to find out how you can be in 
control, or 

CALL today toll free 1-800-BEST VME 

in California 1-800-237-8862 
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FORCE COMPUTERS INC. 
727 University Ave. 

Los Gatos, CA 95030 
Phone (408) 354-3410 

TIx 172465 

Telefax (408) 3957718 


FORCE COMPUTERS GmbH 
DaimlerstraBe 9 

D-8012 Ottobrunn 

Telefon (0 89) 6 09 20 33 
Telex 5 24 190 forc-d 

Telefax (089) 6 09 77 93 


FORCE COMPUTERS FRANCE 
11, Rue Casteja 

F-92100 Boulogne 

Tel. (1) 620 37 37 

Telex 206 304 forc-f 

Telefax (1) 621 35 19 


31 


SIGNALS & NOISE 





NiCd-battery test 
drains batteries 


Dear Editor: 

In his Design Idea “Circuit lets you 
analyze NiCd batteries” (EDN, 
September 5, 1985, pg 301), Mike 
Scaglione accurately states a prob- 
lem that faces many engineers: the 
difficulty of determining the charge 
remaining on NiCd batteries. I con- 


sider his solution, however, to be of 
no practical value. Although he does 
accurately determine how much 
charge the battery had at the begin- 
ning of the test, he completely uses 
up the charge by the end of the test. 
What good is such a test to the 
engineer who’s depending on the 
battery for a backup power source? 
If you have to destroy the remaining 


Multitasking 
BASIC... 


for real-time STD Bus control. 
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charge in order to measure it, you 
haven’t solved the problem. 
Sincerely yours, 

Robert F Helfinstine PE 

Principal Systems E'ngineer 
Honeywell Inc 

Commercial Aviation Div 

St Louis Park, MN 





Author’s reply 


Dear Editor: 

The Design Idea entitled “Circuit 
lets you analyze NiCd Batteries” 
was not intended to be used to de- 
termine the remaining charge on a 
NiCd battery. Instead, you use this 
circuit to determine whether the 
battery has the capacity the manu- 
facturer specifies. Many factors— 
such as discharging to the point of 
polarity reversal, use at extreme 
temperatures, excessive charge or 
discharge currents, and repeated, 
partial discharging that results in a 
memory effect—can reduce the use- 
ful capacity of a NiCd battery. 

To determine a battery’s capacity 
accurately, you must remove the 
battery from the circuit, charge it 
completely, test it, and then re- 
charge it. The test circuit in my 
Design Idea is particularly useful to 
engineers who must test large num- 
bers of NiCd batteries on a continu- 
ing basis. 

Sincerely yours, 
Michael Scaglione 
Director of Engineering 
Todd Medical Inc 
North Canton, OH 


YOUR TURN 


EDN’s Signals and Noise column pro- 
vides a forum for readers to express 
their opinions on issues raised in the 
magazine’s articles or on any topic that 
affects the engineering industry. Send 


your letters to the Signals and Noise 
Editor, 275 Washington St, Newton, 
MA 02158. We welcome all comments, 
pro or con. All letters must be signed, 
but we will withhold your name upon 
request. We reserve the right to edit let- 
ters for space and clarity. 
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If your system is only using this many colors, 
isnt it time to grow up? 


The INMOS IMSGi170 Color Look-up board space and power consumption at 
Table offers a grown-up solution to video a lower cost. 
display color enhancements. It lets you The Color Look-up Table from 


and your RGB analog display advance 
to a palette of more than a quarter 
million colors. 

This programmable DAC conforms 
to RS170A standards with pixel rates 
up to 50 MHz, in a 28 pin package. 

And to simplify things, the table 
integrates the functions of a 256 word 
x 18 bit color mapping table, three 6- 
bit DACs, 75 ohm drivers and micro- 
processor interface into a monolithic 
CMOS device. The result? Reduced 


INMOS. Designing with thousands of 
colors just became child’s play. 


INMOS Corporation, Colorado 
Springs, Colorado, Tel. (303) 630-4000 
Bristol, England, Tel. 0272-290-861 

Paris, France, Tel. (1) 687-2201 
Munich, Germany, Tel. (089) 319-1028 
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ola is a registered trademark of Binney & Smith, Inc. Used with permission. and IMS are trademarks of the INMOS Group of Companies. 
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SIXTEEN TOUGH ASSIGNMENTS. 





A period measurement is A frequency measurement is 
made ona100MHzclockusing made with the same high preci- 
the extended accuracy and res- sion. Simply press two buttons, 


olution of the Counter/Timer/ and the period measurement 
Trigger in the 2465 DVS. on the left is converted to 
frequency. 





This fast-pulse rise time is response ensures that pulse 
nearly that of the scope. The width and amplitude measure- 
2465 achieves maximum bana- ments on fast waveforms 
width with minimum waveform (above) truly reflect conditions 
aberrations. This level of pulse in a circuit under test. 





Logic-level violations can be The Word Recognizer (with a 
spotted quickly on a TTL wave- binary word) is used to pick out 
form (above) with measurement a pulse train in a data stream. 
cursors set to define logic-level The time cursors measure pulse 
boundaries. train duration. 





TV line trigger in the 2465 DVS Calibrate cursors in IRE units 


displays a full-field composite with variable attenuation. Blank- 
test signal. The built-in TV ing level to reference white 
clamp circuit removes hum and level is defined as 100 IRE units 
tilt on the ac-coupled video. in NTSC video. 


Copyright ©1986, Tektronix, Inc. All rights reserved. PMA-628 





Short time intervals can be 
measured most accurately with 
the easy-to-use time Cursors. 
They also make quick work of 
longer intervals, with 1% 
accuracy. 





Propagation delay measure- 
ment accuracy is assured by 
built-in propagation delay 
matching. Delay between Chan- 
nels 1 and 2 can be corrected to 
the probe tip. 


Identify a word position. The 
Word Recognizer (in HEX) is 
intensifying a word position and 
measuring delay relative to a 
waveform on another line. 





Burst amplitude should be 40 
IRE units in NTSC video. The 
cursors quickly measure other 
waveform amplitudes. Field 
triggering checks any line. 








Calculated frequency takes 
only seconds. The time cursor 
measurement on the left can 
be converted to frequency with 
push-button ease and 1% 
accuracy. 





Overshoot and ringing mea- 
surement accuracy requires flat 
response in a probe/oscilloscope 
system. Tek probes and scopes 
are designed to work together. 





Delayed sweep is used to 
expand the last pulse in a pulse 
train. The intensified zone 
identifies the expanded pulse 
position. 





Sync width and blanking are 
common, easy-to-make timing 
measurements. Accurate time 
measurements can be made 
anywhere in a video system. 


FIVE EASY ANSWERS. 


THE TEK 





You can simplify even the 
most complex measure- 
ments with the perform- 
ance and convenience of 
Tek’s 2400 Series family. 
No other portable scopes 
meet such diverse require- 
ments in research and 
design, manufacturing 
and service. 

The 300 MHz 2465 and 
150 MHz 2445 are at the 
foundation of the family. 
They include all the fea- 
tures that set a new high 
performance precedent. 
For example, standard 
delayed sweep A-Time to 
0.5% accuracy. Coupled 
sweep speeds to 1 ns/div 
in the 2445 and 500 ps/div 
in the 2465 for tough tim- 
ing measurements. And 
fourchannel capability 
for observing and trouble- 
shooting logic circuits. 

Best of all, these stand- 
alone scopes are proof 
that powerful capability 
doesn't have to be compili- 
cated. Time and voltage 
cursors for fast and easy 
measurements, CRT reaa- 
outs showing waveform 
parameters and front 


























Features 2445 2465 2465 CTS 2465DMS 2465 DVS 
Bandwidth 150 MHz 300MHz 300MHz 300MHz = 300MHz 
Max. Sweep 

Speed 1 ns/div SOOps/div 500ps/div 500ps/div 500ps/div 
Accuracy; 

Vert/Hor 2%/1% 2%/1% 2%/1% 2%/1% 2%/1% 
Vertical 

Sensitivity 2mV/div 2mV/div 2mV/div 2mV/div 2mV/div 
Trigger Freq. 

Range 250 MHz SOOMHz 5SOOMHz 500MHz 500MHz 
Trigger Modes _— Auto Level, Auto, Norm, Single Sequence 

Counter/Timer/ 

Trigger/Word 

Recognizer STD STD STD 
DMM . 3 N/A STD STD 
Video/TV < . N/A N/A STD 
Four P6131 

Probes : . STD STD STD 
GPIB . STD STD STD 
Rackmount as . ? . , 
Warranty 3-year on parts and labor, including CRT 

Pricet $3590 $5350 $7150 $8400 $9200 


ih sel lie aM a ks 0) a rh 
Software 


TEK GURU for IBM PC/XT/AT and 2445/65/GPIB 
EZ-TEK 2400 for TEK 4041 and 2445/65/GPIB 
*Configurable only at time of order. Additional cost required. 


tPrices subject to change without notice. 


IBM PC is a registered trademark and AT and XT trademarks of International Business 
Machines Corporation. 
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2400 SERIES. 


panel settings, and sim- 
plified trigger operation 
make these scopes a 
pleasure to use. 

Three specially con- 
figured, specially priced 
Special Editions offer 
enhanced measurement 
capabilities for both sys- 
tems and stand-alone 
use. At the top is the 2465 
DVS with integral GPIB 
interface, DMM, Counter/ 
Timer/Trigger/Word Rec- 
ognizer, and Video mea- 
surement capabilities. 
Easily the most powerful 
portable ever developed. 

The 2465 DMS and 
2465 CTS are special 
editions with different 
feature sets. The 2465 
DMS provides all the 
Capabilities of the DVS 
except Video. The 2465 
CTS provides all the fea- 
tures of the DVS except 
Video and DMM. 

Call your Tek Sales 
Engineer for a demo 
today! Or call the Tek 
National Marketing Center 
toll-free, 1-800-426-2200. 
In Oregon, call collect, 
(503) 627-9000. 


Tektrone< 
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1,550 different IC products 
in surface-mount packages. 
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EL TEXAS INSTRUMENTS 
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*See Tl package designations overleaf. 


But don’t hold us to an exact 1,550. 
The count is growing almost daily be- 
cause T] is committed to offering 

all of its popular ICs in surface- 

mount packages (see table above). 

Right now, that 1,550 includes more 
than 550 digital bipolar logic devices. 
Approximately 185 linear circuits — 

Op amps, comparators and timers, line 

circuits, peripheral drivers, and voltage 

regulators. Many high-speed CMOS de- 
vices. There are X 1 and X 4 MOS 

DRAMs, plus TI's pace-setting video 

RAM. FPLAs, IMPACT™ PAL circuits 

and PROMs, microcontrollers, standard 

cells and gate arrays. As well as more 

than 500 military devices. That's a 

broad enough choice for you to get 

many designs off the drawing board and 
into the benefits of surface-mount 
technology (SMT). 

Q. But aren’t surface-mount 
packages a lot more 
expensive than DIPs? 

A. No longer. 

Pricing is no longer an obstacle to gain- 

ing the many advantages of SMT. In 

quantity, TT's surface-mount compo- 
nents (SMCs) in small-outline (SO) 
packages — with pin counts from 8 to 
™IMPACT is a trademark of Texas Instruments 


Incorporated. 
™Megafile is a trademark of Siemens Electric GmBH. 






TI’s Broad Surface-Mount Choice 


: PAL IC, FPLA, Microprocessor, 
Package Designator Linear Logic PROM, EPROM Semicustom Peripheral 
D 8 





24 — are priced at parity with their 
DIP counterparts. SO linear and logic 
devices in lots as small as 1,000, for 
example, are at resale-price parity with 
the same ICs in DIPs. 

Although many MSI, LSI, and VLSI 
devices in plastic leaded chip carriers 
(PLCCs) — with up to 84 pins — are 
available today at a slight premium, 
higher-volume production is expected 
to narrow and ultimately eliminate 
the difference. 


Q. What about my 
manufacturing costs? 

A. They could be 
greatly reduced. 


The switch from conventional through- 
hole technology to surface mounting 
will entail capital outlay. And you do 
have to learn new manufacturing tech- 
niques. But in volume production, it 
has been estimated that overall man- 
ufacturing costs can be reduced by as 
much as 50%. 


QM. Are you saying SMT could 
finally be practical? 
For me? Today? 
A. Yes. 
With TI's broad and growing range of 
SMCs, you can achieve all the advan- 
tages of SMT: Increased board density. 
Improved performance. Reduced pack- 






SMCs from TI 
boost disk-drive — 
capacity by 40% 
for Siemens. 


Siemens is packing 40% more ca- 
pacity into its innovative 5%-inch 
Megafile™ Winchester disk drive 
compared to the previous genera- 
tion — with no increase in size. 
The credit goes to surface-mount 
components supplied by Texas 
Instruments. 

From the beginning, Siemens 
engineers knew that SMCs were 
the key to increasing board density 
while holding the line on size. The 
new Megafile drive accommodates 
seven disks instead of five — a 310- 
megabyte capacity versus 220 for 
previous models. 

Siemens turned to TI not only 
because of a long working partner- 
ship but also because TI, through 
its pioneering SMT efforts, already 
had many of the needed functions 
in surface-mount packages. Sup- 
plies were immediately available, 
with demonstrated quality and re- 
liability. And what was not avail- 
able in SMT carriers was rapidly 
and precisely developed according 
to Siemens’ specifications. Changes 
at short notice, working pro- 
totypes, and trial production runs 
were all taken care of without 
a hitch. 

Throughout the development 
cycle, Siemens relied on the tech- 
nical support and design assistance 
only TI could furnish on the spot. 
“Just the way it should be” is how 
Siemens engineers describe the 
cooperation given them by TI on 
this project. 












































age volume and weight. Economies in 
shipping, storage, and handling. Effi- 
cient automated assembly. And yes, you 
can do it practically, cost-effectively. 


Now. 


Q. So what else do you have 
for me that’s new? 
A. Turn the page and see. 





Even more new Tl products 
since the last time you asked... 


Texas Instruments continues to lead 
the industry with reliable, producible 
integrated circuits designed to satisfy 
your needs. Simplify solutions to your 
design problems. Improve your com- 
petitive edge in the marketplace. The 
81 new ICs (see table) recently intro- 
duced by TI (six new products per 
week!) include: 

@ An industry-first video-systems 
controller — available only in a 
68-lead plastic chip carrier. 

@ A new military version of Tl’s 
pace-setting multiport video 
RAM. 

@ Six new high-density single-in- 
line-package (SIP) memory 
modules. 

@ High-speed, low-power 128K and 
256K CMOS EPROMs that are 
socket-compatible with NMOS 
devices. 

® New families of 2K and 16K 
high-performance IMPACT 
PROMs. 

@ Advanced Schottky 16-bit 
parallel/serial barrel shifters. 
Nine of these new TI products are 

offered in surface-mount packages. 
And TI's innovative SIP memory 
modules combine the board-density 
advantages of SMT with the con- 
venience of through-hole or socket 
mounting. 


TI Package Designations 


150-mil small-outline package 















300-mil small-outline package 


FD: Square leadless ceramic chip 
carrier, JEDEC dimensions 


FG: Rectangular leadless ceramic 


chip carrier, JEDEC standard 


FK: Square leadless ceramic chip 
carrier, JEDEC standard 


FM: Rectangular plastic leaded chip 
carrier 


FN: Square plastic leaded chip 
carrier 


GB: Pin-grid array 
J: Ceramic dual-in-line package 
JD: Side-brazed ceramic dual-in- 
line package 
N: Plastic dual-in-line package 
NT: Plastic dual-in-line, 300-mil, 
24-pin package 





Part Number Description 


Package 
ee 


T™S34061 Video systems controller 
T™4S7742 EPROM microcontroller 





128Kx1 DRAM 
64Kx4 DRAM 


256K CMOS EPROMs- 


TMS41128B-15 
™MS4464-12, -15, -20 
TMS27C256-17, -20, 


TM4161EV4-15, -20 G#Ke4 SIP Maltiport Video RAM module 
oe eade 

TM4161EP5-15, -20 aoe Multiport Video RAM module 

T4161GW4-15, -20 64Kx4 SIP Multiport Video RAM module 


 (leadless, socketable) 
TM4161GY4-15, -20 64Kx4 SIP Multiport Video RAM module 


(leaded ) 
Zee ree standard PROM with open 


IK, 156x4 highspeed IMPACT PROM with 
state 
IK, 256x4 high-speed IMPACT PROM with 


open collec 

2K, 256x8 ad IMPACT PROM with 3-state 
output 

2K, 256x8 standard IMPACT PROM with open 


“collectors 

ik 2Kx8 eh IMPACT PROM with 

-state o 

16K, 2Kx8 hiheeed IMPACT PROM with 
3-state output 

16K, 2Kx8 registered-output IMPACT PROM 

16K, 4Kx4 standard IMPACT PROM with 3-state 
output 


Octal 19-registered-input AND-OR invert gate 
_ array 
Octal 19-registered-input registered AND-OR 


TBP38SA030-25 
TBP38S10-25 
TBP34SA10-25 
TBP38S22-18, -25 
TBP38SA22-30 
TBP38L165-35, -45 
TBP38S165-25, -35 


TBP38R165-18, -20 
TBP34S162-25, -35, -45 


TIBPALRI9L8C 
TIBPALR19R8C 
TIBPALR19R6C 
TIBPALRI9R4C 
TIBPALT 19L8C 
TIBPALT 19R8C 
TIBPALT19R6C 
TIBPALT 19R4C 


gate array : 

Hex 19-registered-input registered AND-OR gate 
array 

Quad 19-registered-input registered AND-OR 
gate array 

Octal 19-latched-input AND-OR invert gate 

array 

Octal 19-latched-input registered AND-OR gate 
array 

ijees 9 latched-input registered AND-OR gate 


Gund 19-Latched-input ea AND-OR gate 
array 





* SIP designator is included in part number. 


+ Also available with nibble-mode access, part number TMS4257. 
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Plus unsurpassed support - 


for your SMT needs. 


Q. Literature? 
Documentation? 


A. All that. And more. 


TI’s technical summary, How to Use 
Surface Mount Technology, covers the 
subject in nine chapters. In addition, 
you can order an information packet 
of helpful surface-mount documenta- 
tion. Included are brochures on the 
Texas Instruments SMT Center and 
SMT Equipment, Supplies, and Ser- 
vices. The packet also contains de- 
scriptive brochures on TI single-in- 
line packages, and bipolar, CMOS, 
and military products in surface- 
mount packages, along with TI's 
Quick Reference Guide for TI Surface 
Mount Components and a current list 
— updated quarterly — of all TI sur- 
face-mount components. 

To receive your free copy of the 
SMT information packet, just check 
the appropriate box on the coupon 
below. 


Texas Instruments Incorporated 








Q. Can I get hands-on experi- 
ence too? 
A. The most comprehensive 


there is. 
To see and learn the basics of SMT 
firsthand, you can visit TI's 
unique SMT Center. As- 
semble a typical SMT 
board, or develop and 
build your own pro- 
totype with TT's 
design assistance. 
To schedule your 
visit, contact your 
TI Field Sales En- 
gineer. Or call 
1-800-232-3200 
for the address of 
the TI Field 
Sales Office 


nearest you. 
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P.O. Box 809066 Dallas, Texas 75380-9066 


YES, please send me the information checked below. 


Expires March 31, 1986 
SSP083ED500C 


ME@1 [_] Nonvolatile Memory Information 


Surface-Mount New Products 
Technology from TI 
SP01 [-] How to Use Surface Mount PP27 [_] Video Systems Controller Product 
Technology Description Packet 


SP07 [] Surface-Mount Technology 


Information Packet 


PN@1 [{] Eight-Bit Microcontroller 


Information Packet 


DPO1 [] on PAL Circuits Data 
eets 
CLO1 [_] High-speed CMOS Logic Data 





(Includes brochures on TI SMT MY@1 [_] DRAM Information Packet 
Center and equipment, supplies, GM01 [_] Military DRAM Information Sheets 
and services; SIP, bipolar, CMOS, Packet DM02 [] Programmable Logic and Memory 
and military SMT brochures. ) DV01 [J LSI/VLSI Information Packet Data Book 
NAME 
TITLE 
ZK TEXAS 
RE ams INSTRUMENTS 
= ECS OS Creating useful products 
and services for you. 
AREA CODE TELEPHONE EXT. 
27-5280 


© 1985 TI 


Insert-molded assemblies, custom switches and connectors...blade assem- 
blies and contact tape...jack receptacles...standard switches. Whatever the 
connection, more and more companies are making it with Tricon. The result is 

reliable, high-quality components. 

Tricon works with you from the very beginning, developing innovative designs 
and selecting the materials best suited for your application. Combine Tricon’s 
engineering expertise with its cost-effective manufacturing and rigid quality 

control program to handle your toughest assignments. 
: That's why you'll find a wide range of Tricon products hard at work today in your 
oa home, car and office. And with Tricon, future 
sie — ooplication possibilities are endless. So step up 
~ to quality and make connections with Tricon. Call 
or write today for more information. 


® Registered Trademark of Tricon Industries, Inc. 
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Militarized 
Microprocessors 


8086, 80186, 80286, 68000 

Multibus & VME 
Compatible 

Engineered for the 
Military User 


PAN ie @wice)ganeve)icoaene) 
boards 

« Copper heat sinks 

Hn (=)A0(0) (om Olea Om ance laiicolgiare 

¢ Low insertion force 
(ere) al alse (04 

¢ ZIF board retainers—no 
wedge clamps 

¢On-board PROM 
e)ceyeleclaalaaiiale| 

¢ ATR form factor 
(Multibus & VME) 

¢ Eurocard format 
(VME only) 


Tricon Industries, Inc. 

9395 Wisconsin Avenue 
Downers Grove, IL 60515-4076 
Telephone (312) 964-2330 
Telex 27-0064 





‘ae 





AEROFLEX LABORATORIES, INC. 


35 South Service Road 
Plainview NY 11803 


For Immediate Information Call 
Marv Friedman or Murray Schwartz 
(516) 694-6700 


Multibus is a trademark of Intel Corp. 
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CALENDAR 


CIMTECH ’86, Boston, MA. Socie- 
ty of Manufacturing Engineers, Box 
930, Dearborn, MI 48121. (818) 271- 
1500. March 10 to 13. 








Integrated Services Digital Net- 
works Exposition, Dallas, TX. In- 
formation Gatekeepers, 214 Har- 
vard Ave, Boston, MA 02134. (617) 
232-3111. March 10 to 14. 


Structured 8086/186 Assembler 
(short course), Madison, WI. Donna 
Miller, Micro-Managers, 14385 EK 
Main St, Madison, WI 53703. (608) 
251-6661. March 10 to 14. 


Automated Design and Engineer- 
ing for Electronics (ADEE) West, 
Moscone Convention Center, San 
Francisco, CA. Cahners Exposition 
Group, Box 5080, Des Plaines, IL 
60018. (312) 299-9311. March 11 
to 13. 


Southcon, Orlando, FL. Electronic 
Conventions Management, 8110 
Airport Blvd, Los Angeles, CA 
90045. (218) 772-2965. March 11 
to 13. 


Physical Design ’86 Conference, 
Houston, TX. Susie Whitesell, PD 
86, 10401 Weller St, Austin, TX 
78750. (512) 331-1803. March 12 
to 14. 


Personal Computers in Industry 
(symposium), San Diego, CA. ICS, 
8601 Aero Dr, San Diego, CA 92123. 
(619) 279-5726. March 17 to 18. 


Correlation and Spectral Analysis 
(short course), Monterey, CA. Con- 
tinuing Education Institute, 10889 
Wilshire Blvd, Los Angeles, CA 
90024. (218) 824-9545. March 17 
to 20. 


IEEE Work Station Technology 
and Systems Conference, Atlantic 
City, NJ. Helen Yonan, IEEE Of- 
fice, Moore School, University of 
Pennsylvania, Philadelphia, PA 
19104. (215) 898-8134. March 17 
to 20. 
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Single vendor convenience and 
accountability... Multi-vendor 
flexibility and savings. 
Introducing New Micro, the 
company dedicated exclusively 
, to the integration of popular 
multi-vendor microprocessor 
development tools. 

A joint venture of both com- 
= panies, New Micro combines 
the applications and systems inte- 

eration experience of ARS Microsystems, 
Europe’s leading development systems house, 
with the extensive in-circuit emulator design 
and manufacturing capability of Microtek, 
International, developer of the widely used 
MICE emulators.* 

New Micro does the work for you. We 
identify and integrate software from our own 
line, your host computer supplier and third 
party vendors. The result is a cost-effective 
system that’s tailored to your needs. A 
system that offers outstanding quality 
assurance because its debugging software 
enhances the diagnostic capabilities of its 
MICE emulators. 

The New Micro Solution... 

—Minimizes your time spent in locating 
and integrating programming tools. 

—Assures you the most effective combina- 
tion of software and hardware tools. 


*New Micro, Inc. is the exclusive U.S. distributor for Microtek International 


in-circuit emulators. 


NOTE: PC-DOS, MS-DOS, VAX/VMS, UNIX, CP/M-86 are trademarks of IBM 
Corporation, Microsoft Corp., Digital Equipment Corp., AT&T, Digital Research 


Inc., respectively. 
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‘THE INTEGRATED SOLUTION FOR 
"MICROPROCESSOR DEVELOPMENT /DEBUG 


—Helps keep your development time and 
costs under tight control. 
— Maximizes your software development 
productivity. 
If your operating system is PC-DOS, 
MS-DOS, VAX/VMS or UNIX, New Micro 
can configure a system for your single user, 
networked or multi-user environments. A 
system that does the total job with Micro- 
tek’s emulation and debugging software 
for all popular microprocessors from Intel, 
Motorola, Zilog, National Semiconductor 
and other leading manufacturers. 
For an analysis of your system needs, or a 
demonstration of popular integrated debug- 
ging tools with your host system, call us. 


New Micro, Inc. 


16901 South Western Avenue, 
Gardena, California 90247 
(213) 538-5369 











= Low Profile 

= Min Board Space 

w Standard .050 (SO-14) 
Pin Pattern 

= Standard Materials Used 

a Meets Requirements of 
Infrared and Vapor 
Phase Systems 


Send for Catalog D85 


Only % the size of a standard digital 
delay module, the “SM” style buffered 
delay line has been designed to meet 
the high speed timing requirements 
of contemporary systems. These 

parts can be used in either a vapor 
phase or infrared manufacturing 
process, even if the board requires 
more than one pass (double sided) 
through the process. 


Sample quantities available from stock 
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Creating Innovations in Pulse Magnetics and Delay Modules 
6750 Nancy Ridge Dr., San Diego, CA 92121 


Phone (619) 458-1471 


Telex: 653406 VALORSD 
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A COMPLETE 


IN-CIRCUIT EMULATOR 


FOR $3995! 


Ziltek’s low-cost ICE-ENGINE/BX-8 
is the only real-time In-Circuit Emulator 
available that completely supports 8-bit 
microprocessor’s software/hardware 
development. Its $3,995 price tag includes 
the EPROM programmer, eraser, and the 
pod of your choice. Additional pods are just 
$990 each. Check these outstanding 
features: 
¢ Compatible with IBM® PC and dumb 
terminals. 

¢ With appropriate pods, supports Z80™ 
(A,B, H), 8085, 6809, 8048 and Z80 
CMOS series Ps. Additional pods 
available soon. 

¢ Full symbolic debugging. 

¢ Powerful and easy-to-use Debug 
Command Language. 

¢ Single, sequential and delayed triggers. 


¢ Unique register trace. 
¢ More than 50 commands keep you in 
complete control. 
¢ “Help” menus always available instantly. 
¢ All other standard emulator features. 
Call or write today for complete 
information. 


ZILTEK 


CORPORATION 


A subsidiary of Adtek System Science Co., Ltd. 


1651 E. Edinger Ave., Santa Ana, CA 92705 
Telephone: (714) 541-2931 
FAX: (714) 541-2933 
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CALENDAR 


Measurement Systems Dynamics 
(short course), Phoenix, AZ. Peter 
Stein, Measurement Systems, 5602 
E Monte Rosa, Phoenix, AZ 85018. 
(602) 945-4603. March 17 to 21. 








Test Data Acquisition and Pro- 
cessing for Instrumentation Ap- 
plications (short course), Milwau- 
kee, WI. John Snedeker, Center for 
Continuing Engineering Education, 
University of Wisconsin-Milwau- 
kee, 929 N 6th St, Milwaukee, WI 
58208. (414) 224-4198. March 17 
to 21. 


IEEE VLSI Test Workshop, Atlan- 
tic City, NJ. Wesley Radcliffe, IBM 
East Fishkill, Dept 227, Bldg 321- 
5E1, Hopewell Junction, NY 12588. 
(914) 894-4346. March 18 to 19. 


Consulting Engineers Expo and 
Conference, Chicago, IL. Ameri- 
can Consulting Engineers Council, 
1015 15th St NW, Washington, DC 
20005. (202) 347-7474. March 18 
to 20. 


Grounding and Shielding (short 
course), San Diego, CA. Interfer- 
ence Control Technologies, Box D, 
Gainesville, VA 22065. (703) 347- 
0030. March 18 to 21. 


Personal Computer Interfacing 
for Scientific Instrument Automa- 
tion, Blacksburg, VA. Linda Leffel, 
Virginia Polytechnic Institute and 
State University, Blacksburg, VA 
24061. (703) 961-4848. March 19 
to 21. 


Modern Electronic Packaging 
(seminar), Raleigh Marriott Hotel, 
Raleigh, NC. Technology Seminars 
Inc, Box 487, Lutherville, MD 
21093. (301) 269-4102. March 19 
to 21. 


OAC ’86 (Office Automation Confer- 
ence), Houston, TX. AFIPS, 1899 
Preston White Dr, Reston, VA 
22091. (800) 623-1986. March 24 
to 26. 


EDN March 6, 1986 


Now you can have a more reliable 


MIL-STD 1553 data bus system that uses 


less real estate. All on our monolithic, 
dual-redundant UT1553B RTI. 

Fully proven in military and - 
aerospace products of United 
Technologies Corporation, UTMC’s 
RTI is ready for your system. 

It features the low power 
consumption of CMOS technology and 
is the standard LAN used for military _ 


systems requiring a serial bus with low | 


EMI/RFI susceptibility and high data __ 





integrity. Of course, the UT1553B 


RTI is screened to selected tests in 
MIL-STD 883C. 
This RTI reduces host puerheat 


- with an automatic DMA and address 


generation and can be used in a 


_ transparent dual-port RAM configuration. : 
It interfaces with data bus transceivers, _ 
system memories, and 8- or 16-bit CPUs. 
Various 84-pin package options available. 


ae your 1553 data bus needs are 


getting lost i in a maze of hybrids, call 


UTMC. We'll unclutter Ean: 


Product Marketing 
United Technologies 


Microelectronics Center 


_ is7s Garden of the Gods Road 
Colorado Springs, Colorado 80907 
1-800- sunk Saleuias 
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FOR TRULY CREATIVE. 
INTEGRATED CIRCUITS 
YOU SOMETIMES HAVE. 


TOTHINK ALONG 
MORE ABSTRACT LINES. 
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THINKING OF IMPROVING YOUR EXISTING PRODUCT DESIGN OR 
DOING A NEW SYSTEM DESIGN? YOU VE PROBABLY HEARD ALL THE 
TALK ABOUT APPLICATION SPECIFIC INTEGRATED CIRCUITS (ASICS) 
AND DREAMED OF A COMPACT, HIGH PERFORMANCE SYSTEM FREE 
FROM THE CONSTRAINTS OF STANDARD COMPONENTS. CONFUSED 
ABOUT THE ADVANTAGES OF GATE ARRAYS, STANDARD CELLS AND 
FULL CUSTOM? WORRIED ABOUT THE PITFALLS OF WORKSTATIONS 
THAT DON’T QUITE DO WHAT THEY CLAIM AND COSTLY FABRICATION 
RE-RUNS IF SOMETHING GETS SCREWED UP? SOUNDS FAMILIAR. 
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WE THOUGHT YOU’D LIKE TO KNOW ABOUT WOLFSON 
MICROELECTRONICS. WE RE UNIQUE IN COMBINING BOTH SYSTEMS 
ENGINEERING AND SEMICONDUCTOR DESIGN EXPERTISE. JUST 
WHAT YOU VE BEEN WAITING FOR, A COMPANY THAT CAN HELP YOU 
HARNESS THE POTENTIAL YOU KNOW ASICS OUGHT TO OFFER. 
; WE VE GOT THE TECHNOLOGY IN CMOS GATE ARRAYS (UP TO 
: 20,000 GATES), STANDARD CELLS AND FULL CUSTOM IC’s (IN 3, 2.5, 
| I.5 AND SOON I.2 MICRON CMOS) TO MAKE YOUR PRODUCTS 
REALLY FLY. WE EMPLOY THE COUNTRY’S TOP I.C. DESIGNERS, HAVE 


4R 4% 4 %% 
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A NETWORKED CAE SYSTEM (SILICON COMPILER) SECOND TO 
i NONE (MOST SOFTWARE DEVELOPED IN-HOUSE BECAUSE NO 
; COMMERCIALLY AVAILABLE SYSTEMS ARE GOOD ENOUGH), AND 
; WE ARE THE ONLY DESIGN HOUSE IN THE U.K. APPROVED BY 
: FUJITSU. Most IMPORTANT OF ALL IS OUR DOWN-TO-EARTH 


SYSTEMS ENGINEERING APPROACH TO ASICS. SYSTEMS SOLUTIONS 
IN SILICON. 


IN AN INDUSTRY FULL OF HYPE WE THINK YOU'LL FIND US A 
REFRESHING CHANGE. WRITE OR CALL NOW FOR INFORMATION ON 
i OUR FULL SERVICE CAPABILITY IN, DESIGN, MANUFACTURE AND 
SUPPLY OF ASICS. 


16 Ge D2 YP LMA OLG, Gh BL 


FOR FULL DETAILS OF WOLFSON MICROELECTRONICS SERVICE 
CAPABILITIES, PLEASE FILL IN THE COUPON BELOW, AND RETURN 
IT TO US AT:— 

WOLFSON MICROELECTRONICS LIMITED, 

LUTTON CourRT, BERNARD TERRACE, EDINBURGH EH8 9NX. 
TELEPHONE: 031-667 9386. TELEX: 727659. 
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When Silicon 


just isn’t fast enough, 
where do you turn for GaAs? 


STANDARD AND CUSTOM GaAs ICs FROM HARRIS 


From standard SSI logic with 3.0 
GHz clock speeds, to custom 
GaAs CellArrays™ complete with 
easy-to-use designs and factory- 
based training, Harris Microwave 
Semiconductor is your source for 
high speed digital GaAs ICs. 


For cost-effective high speed 
performance, choose from 
standard SSI/MSI logic and 
signal processing devices. Or 
when specialized requirements 


© Harris Microwave Semiconductor, 1985 


are encountered and you need 
quick turn-around, HMS provides 
semi-custom parts for your 
specific applications. 


And, when you need the 
ultimate in speed, or Silicon just 
can’t meet your power or 
temperature requirements, HMS’ 
full custom program will provide 
consistent, reliable devices with 
complete customer support, 





including high speed testing and 
qualification. 


All this, and the assurance of 
working with a supplier that 
offers GaAs expertise second-to- 
none, from crystal growth to the 
finished part. 


So, when speed is the issue in 
your designs, contact the people 
who can give you everything; 
from parts off the shelf, to the 
command of a vertically 
integrated GaAs foundry and the 
team of gallium arsenide 
technologists who introduced the 
world’s first commercially 
available GaAs ICs. 


Harris Microwave Semiconductor 
1530 McCarthy Boulevard 
Milpitas, Ca. 95035. 

(408) 262-2222 

(TWX 910 338 2247) 








CUSTOM PRODUCTS 


° Semi-custom GaAs CellArrays™ + Full custom programs tailored to customer requirements 


STANDARD PRODUCTS (Stock delivery on most items) 























GUARANTEED MINIMUM TYPICAL PROPAGATION 
PART NO. PRODUCT DESCRIPTION OPERATING SPEED" OPERATING SPEED DELAY 
HMD-11011-2 10/11 Variable Modulus Divider 1.8 GHz 2.2 GHz 850 ps 
HMD-11016-1 Divide by 2/4/8 Binary Counter 1.8 GHz 2.0 GHz 1000 ps 
HMD-11101-2 5-Input NOR/OR Gate 2.0 GHz 3.0 GHz 375 ps 
HMD-11104-2 5-Input NAND/ AND Gate 2.0 GHz 3.0 GHz 375 ps 
HMD-11113-2 Dual 2-Input Exclusive OR 2.0 GHz 2.8 GHz 400 ps 
HMD-11131-2 Master/Slave D Flip-Flop 2.0 GHz 3.0 GHz 500 ps 
HMD-11301-2 Divide by Two/Prescaler 2.2 GHz 3.0 GHz 375 ps 
HMD-11502-2 Programmable Pulse Driver/Formatter 1.0 GHz 1.2 GHz 900 ps 
HMD-11685-2 Ultra High-Speed Comparator 2.2 Gibps 2.5 Gibps 575 ps 
HMD-12141-1 New Four-Bit Universal Shift Register 1.0 GHz 1.4 GHz 900 ps 





GaAs Digital IC Evaluation and Test Kits are available. 
* Devices can be selected with guaranteed operating speeds higher than those shown. Prices available upon request. 
™MGaAs CellArray is a trademark of Harris Microwave Semiconductor. 





For your information, our name is Harris. 





iy HARRIS 
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Soitware? 








Of course Ziatech gives you the highest per | And you even get Ziatech’s engineering staff on- 
formance in STD Bus hardware: STD-8088. call to help you with implementation. What's 
But we further extend the power of the compact more, every Ziatech board is backed by a com- 
STD Bus by offering the most complete support — prehensive two-year warranty. 

in the industry. Sophisticated development 

software. Explicit documentation. Detailed Fora free sample of Ziatech support just sendin 
application notes. the coupon. 
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y Free System Designer's Guide 

- | want to find out how the Ziatech Series 8800 can be my high power, low cost # 

system design solution. Please send me my free STD-8088 Designer's Guide 5 

: and Application Note immediately. Z 
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STD DOS™ is a trademark of Ziatech Corporation 
polyFORTH is a trademark of FORTH, Inc. 


3433 Roberto Court 


|| PIA CCH sanhuis ovispo, california 93401 USA 


CORPORATION 805/541-0488 ITT Telex 4992316 
CIRCLE NO 41 


EDITORIAL 





Semicustom I[Cs— 
The next dynamic-RAM market? 





EDN March 6, 1986 


Japanese electronics firms have stormed the US semicustom-IC market. 
They offer advanced products, and they are increasing their customer 
support through design centers and workstation software. These compa- 
nies have the combination of economical production and long-term strategy 
that could drive down semicustom-IC prices just as it pushed dynamic- 
RAM prices down. To survive Japanese encroachment, US semicustom-IC 
vendors must exploit the distinguishing characteristic of semicustom 
ICs—customer involvement in product design—and they must act now. 

Japanese companies target the semicustom-IC market because, although 
these ICs are quite different from dynamic RAMs, they are just as 
significant to the electronics industry. Dynamic RAMs are the driving force 
in the development of processing technologies; in a similar fashion, semi- 
custom ICs are the driving force for IC-design technologies such as CAE. 
Being established in the dynamic-RAM market creates opportunities in 
other computer-chip markets such as memory-IC controllers; semicustom- 
IC technology opens the door to lucrative specialty markets, such as 
medical and industrial electronics. Furthermore, semicustom ICs them- 
selves are becoming big business: Some estimate they will account for 22% 
of all IC sales in 1990. 

Japanese companies already demonstrate the ability to lead the semi- 
custom-IC market. The largest channeled arrays come from NEC and 
Fujitsu; Toshiba produces the largest channelless arrays (admittedly, in 
cooperation with the US firm LSI Logic). For customer support, Japanese 
companies are opening design centers and making macrocell libraries 
available for workstations from Daisy, Mentor, and Valid. They are also 
taking advantage of other conduits to the engineering community. Hitachi, 
for example, sells its gate arrays through the American distributer 
Diplomat Electronics. 

Having conceded the memory market to the Japanese, US companies 
cannot afford to let the Japanese dominate the semicustom-IC market and 
design technology. They must reach out and capture the marketplace’s 
interest, taking advantage of their inherent proximity to the potential 
market for semicustom-IC services. Such efforts are beginning; for exam- 
ple, Gould/AMI offers free seminars in the use and benefits of semicustom 
ICs. But more effort is necessary. Vendors must make available wide- 
spread training sessions, clearly documented examples of successful semi- 


ccustom-IC projects, and detailed cost/benefit analyses. 


Most important, considering the nature of Japanese competition, US 
companies must reduce their design charges and turnaround times. A 
sacrifice of profit margin is required now to establish a customer base that 
is familiar with and confident of a company’s products and design services. 
Other, more innovative approaches, such as LSI Logic’s Composable 
Arrays, can augment US competitiveness by allowing customers to define 
the semicustom products they need without incurring the full risk and cost 
of custom-IC development. 

A combination of increased knowledge and awareness, lower cost, and 
close cooperation between customers and manufacturers is vital to the 
survival of US vendors of semicustom ICs. Surviving the competition of 
Japanese companies will not be easy; the time to compete is now. 


Buk Soobl? 


David Smith 
Associate Editor 
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|  Ofif you prefer, you can 
| design your next gate array 
| at our place—either on your 
own, or with as much sup- 
: mm | | port as you need. No matter 
a C ‘| what approach you take, 
“ i you'll find our easy-to-use 
| software will get you from 
| schematic to PG tape faster 
| than ever before. That means 
| now you can have the capa- 
‘| bilities of more expensive 
| workstations on a standard, 
low-cost PC. 


The CAE/CAD 
power you've been 
looking for. 








Unlike other packages now 
being announced, our soft- 
ware isn't just a CAE “starter 
set’ It offers the full range 
of logic entry, simulation and — 
layout functions, including: 


e Interactive schematic 
Introducing the entry 
fir Sst fully integrated ° — HAL equation 
C AR IC ‘AD sy stem | onversion 
for the IBM PC/XT 


e 18 state logic simulation 


e Testability analysis 
or PC/AT.: _ 
e Fault simulation 
Now there’s a simpler way ¢ Automatic/interactive 
to design ICs: use PCs. With place and route 
a powerful CAE/CAD soft- | e Design and electrical 
ware package from MDS, rule and logic check 


you can do a complete design 
at your place. e PG tape generation 





_ And with our standard library 
| of structured cells, you not 
only reduce development time 
and costs, you get proven 
_ functionality and perform- 
ance you can trust. Your 
designs can be partitioned 
flexibly, too, since we cur- 
rently offer 250, 400, 800 
and 1200 gate arrays, with 
1800- 2500- and 5000-gate 
devices soon to be available. 











































. Whether you do your next 
design at your place or ours, 
consider the advantages of 
the MDS gate array approach. 
You'll get your products to 
market faster, and produce 
revenues that much sooner. 
Both of which can measur- 
ably improve your bottom 
line. 


For full details contact: 


In the U:S:: 

| Matra Design Systems 
2840 San Tomas Expressway 

Santa Clara,CA 95051 

Phone: (408) 986-9000 


a | A €% ” _ In Europe: 
= Ve '@ = Matra-Harris Semiconductors 


La Chantrerie 


: | — | - _ Route de Gachet, BP942 
Pr lus pr oduction- | Pc age gate arrays, you 44075 Nantes Cedex/France 
| on t have to compromise on Phone: (40) 30.30.30 
proven CM OS gate performance either. (Check 
arrays. the table for features.) _ | 


Once your design is com- High-Speed CMOS Gate Arrays 


plete, you can get into silicon 
much faster, with ready-to- 





- MDS is part of Matra and Harris 
Semiconductors. We're a small company, 
with big connections. 


Propagation delay 1.5 ns/gate (typical) 
Low power consumption 












Standby current 10 nA/gate 
ark age pence Operating current 5 uA/gate/MHz 
CMOS gate arrays ours oft. | put/Output flexibility Sage pe 

: compatibility 
ware package and our pro- ‘ 
. nput protection 
duction approach, we can ES: 







guarantee a fast turn- 
around on fabrication and — 
finished parts. 








Extensive function Low-power Schottky or 


library HCMOS SSI/MSI 
Bo Functions 








DESIGN SYSTEMS 
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If you can design in LST TL 





«FICT will be child’s play. 


Interface, intermix or design from scratch 
with HCT. Not just compatible with LSTTL, 
it's compatible with you. 


lf only every breakthrough were this easy to 
use! RCA HCT gives you the high soeed CMOS 
advantages you need for your design, at prices 
competitive to LSTTL. Just plug the equivalent 
HCT part into your LSTTL socket for these 
better-than-equivalent advantages: 

Four times more reliable than LSTTL. 

Accelerated temperature life tests reveal a 
failure rate for RCA HCT of less than .002% per 


1,000 hours, versus a .008% failure rate for LSTTL. 


With lower IC power consumption resulting in 
lower ambient equipment temperature, it’s no 
Surprise that system reliability is better with 
QMOS* And in practical applications using 
QMOS, latch-up is virtually non-existent. 

Dramatically reduced power. 

Here's atypical example: Inthe quiescent 
State the RCA CD74HCT373 (a popular octal 
latch) dissipates no more than 1/500 the power 
of its LSTTL equivalent. At 100 kHz, the QNOS 
373 uses 1/57 the power of the LSTTL 373. And 
at 1 MHz, the RCA octal latch dissipates only 
20% as much power as its LSTTL equivalent. 
You can use this power savings to add features 
or battery back-up, cut back on your power 
Supply or eliminate fans. 

Twice the noise immunity of LSTTL. 

QMOS high noise immunity lets your product 
perform more reliably in harsh noise environ- 
ments. HCT output voltages are rail-to-rail, 
improving the input noise immunity of LSTTL, 
NMOS, or CMOS loads. 

Wider operating temperature range. 

HCT temperature range spans -40° to +85° 
versus 0° to+70° for LSTTL. You might cut down 
on cooling fans, or send your design into harsher 
temperatures. And wider temperature swings 
have negligible effect on the input switching vol- 


tage (unlike LST TL where input switching voltage 
changes at high and low temperatures). 

Twice the supply voltage tolerance. 

HCT doubles the top and bottom voltage tol- 
erance, allowing you to use less costly voltage 
regulator circuits. 

100 times lower input current. 

You can add circuit features, even if you are 
already at LST TL maximum drive capability. 

Higher output source current. 

With active output source Current design, 
QMOS can direct drive relays, LED’s, LCD’s, 
Darlingtons, Logic-level MOSFETs, lamps and 
other grounded loads. 

Lower leakage current in high Z-state. 

This permits more 3-state drivers on a bus 
and a broad range of terminating resistors. 

Balanced output transitions. 

QMOS has balanced output transition and 
propagation delay times, minimizing logic timing 
problems and enhancing system speed. 

If it all sounds too good to be true, you 
haven't tried RCA HCT. 

Were all skeptical of new technologies mak- 
ing big promises. But remember, most QMOS 
HCT advantages are proven CMOS benefits. 
RCA has simply removed the obstacles by mak- 
ing HCT asfast as LSTTL, competitively priced 
and virtually latch-up free. 

lf youre still not convinced, send for our doc- 
umented proof on an experiment we conducted: 
replacing LSTTL with HCT onacommerical PC. 

To get started on your own HCT qualification, 
call the RCA sales office or stocking distributor 
near you. Or write: RCA Solid State, Box 2900, 
somerville, NJ 08876. 

The most popular QMOS devices are now 
available in SO packages. 


Call: Hamburg, 49-4106-6130; London, 44-93-2785511; Paris, 33-3-946-5656; Hong Kong, 8-52-3-723-6339; Sao Paulo, 55-11-210-4033. 


*QMOS is RCA high speed CMOS logic. 


Your Mega-Partner in CMOS. 


Alternate sources: Philips N.V. and Signetics. 





We developed the first 
UNIX workstation four years 
ago. And that was just 
the beginning. 

In fact, we've installed thou- 
sands of systems in Fortune 
1,000 companies, OEMs, the U.S. 
Government, and top universities. 

And with that kind of head 
start, itll be a long time before 
anyone can offer the expertise 
we've acquired. Or the number 
of products we've developed. 

For instance, ouropen 
system architecture. Which allows 


you to easily integrate Sun work- 


stations into your existing com- 
puter environment. 

Or our enhanced UNIX 
operating system for technical 
workstations. With even greater 
networking power. Support for 
direct virtual memory access. 
And faster |/O. 

Or high- performance disk 
less operation. 

Or a Network File System 
(NF'S) that allows UNIX to trans- 
parently recognize file structures 
on systems from other vendors 
and other operating systems. 

Or our vast array of UNIX 
design tools. 

Or our advanced user 
interface. 

Because at Sun, UNIX, 
workstations, and open systems - 
aren't just products. They re 
commitments. 


#yith optional floating point accelerator board. Sun-3, Sun- 3/50 ine she sh ipo are trademarks of soil 
trademarks of Sun Mic rosyslems. Inc. UNIX | isa trademark of AT&T. DEG and VAX are regislen ( 


Our latest first: 
Sun-3/50™ 1.5 MIPS for 
$7,900. 
Our new Sun-3/ 50 disk! ess” 


_desktop workstation shatters 


the myth that high performance 
has to come ata high price. 

1.5 MIPS. 4MB of main 
memory. And a 19” bit-mapped 
screen with multi-window 


capabilities. For just $7,900. 


And that’s just for openers. 
Because its got all the 
state-of-the-art family features 
that have made the Sun Work- 
station® system the choice of 
end-users and OEMs all over the 


world. Like a fast, dedicated 32-bit 


68020 CPU. Up to 16MB of on- 


board RAM. Up to 256MB virtual 
‘memory per process. Increased 
__ floating point calculation speed 
_ bya factor of 2* over the DEC* 
_ VAX® 780. A 50% increase in I/O 
_ speed with a 32-bit VMEbus. 
High-speed Ethernet. High-level 
eraphics. Advanced user inter- 


face. Mouse. And more. 

Best of all, our low produc- 
tion costs let us offer you the 
strongest price/performance 
ratio in the industry. 

And that’s an open oppor 
tunity for you. 


Our line has always 
been open. 

We ve always maintained 
that no one should be depen- 
dent on a closed, proprietary 
system that ties you to any one 
computer company. Because 
technology is moving too fast for 
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illge NLA ‘worksta 
four years faster tha 






















































you to have to wait for a propik- 
etary vendor to come up with 

_ their own version of the latest 
_ breakthrough. 

That's why we elegantly _ 
designed our workstations around — 
industry standards for hardware, 
software and data communica- 
tions. So you can freely 
oun workstations | 
existing compu ing environ 
Everyone in your company. 
has access to all the resources 
they need on the same hig! 
heterogeneous network. \ 
frames. Minis. PCs. Local or not. 
UNIX or not. 

With Sun, your existing 
computer investment is protected. 
And your future options are lett 
wide open. 

Just another reason to 
think of us first when you think 
of UNIX workstations. 

After all, weve been we 
for a long time. 

To find out more, write: 
Sun Bari Avenue, Mo Inc., 2550 
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What's Boeing's answer to 
small-space circuitry when you 
can't risk failure? 





In today’s military and aerospace applications, you don’t get a second chance. You need 
systems that are small, light and, above all, reliable. 

That’s why the F-18, AWACS and Air Launched Cruise Missile use custom hybrid micro- 
circuits from Boeing. 

Whatever the microcircuit requirement, wherever the application, Boeing has the solution. 

From hybrids with 500,000-hour MTBF to hybrids with 150 integrated circuit chips. From 
14 hybrids in the Air Launched Cruise Missile to over 70 in the 767. 

What’s more, our state-of-the-art test facility assures that the hybrids you receive are 
virtually defect-free. Which is why in the last three years, the rate of return has been a remarkably 
low 0.001%. 

Whatever your hybrid problem, Boeing delivers: performance, reliability and quality. For 
more information, contact Bette Zimmerman, Boeing Electronics Company, P.O. Box 3707, 


MS-9A-10, Seattle, WA 98124. Telephone (206) 575-5755. Boeing Flectronics Company 


| CIRCLE NO 44 
e } si EDN March 6, 1986 


TECHNOLOGY UPDATE 





Gallium arsenide monolithic linear [Cs 
gain 1n —_—e and availability 


Bill Travis, Senior Editor 


At the point of overcoming their 
traditional image as expensive labo- 
ratory curiosities, GaAs-processed 
linear ICs are becoming more avail- 
able and more affordable. Once 
available only in custom form (usu- 
ally to military contractors, at very 
high prices), the ICs now also take 
the form of catalog items from sev- 
eral newly formed and established 
manufacturers. 

By far the largest users of GaAs 
linear ICs, defense-system manu- 
facturers use the amplifiers in EW, 
C*I, radar, and other systems that 
operate at extremely high frequen- 
cies and require high radiation tol- 
erance. As production ramps up and 
prices come down, though, the 
GaAs circuits promise to find in- 
creasing use in telecommunications, 
instrumentation, data-processing, 
and even consumer applications. 


Direct-coupled gain block 


Most MMICs (monolithic micro- 
wave ICs) on the market incorpo- 
rate capacitive coupling between 
their internal stages; their specs, 
therefore, state low- as well as high- 
frequency cutoffs: 50 MHz to 3 GHz, 
for example. Not so with the 
ADA25001 from Anadigics Inc, a 
start-up company whose sole man- 
date is to produce GaAs linear ICs. 

The ADA25001 uses direct coup- 
ling throughout and offers a 22-dB 
min voltage gain; a 0- to 2.3-GHz 
min, 3-dB frequency response (Fig 
1); and a 5.5-dB max noise figure. 
Such a dc-coupled, high-frequency 
amplifier suits use in the front end 
of a fiber-optic receiver/repeater 
link (Fig 2). The GaAs IC amplifies 
light pulses detected by the ava- 
lanche photodetector or pin diode. 
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Fig 1—Providing useful voltage gain at frequencies beyond 4 GHz, the ADA25001 from 
Anadigics is a dc-coupled MMIC amplifier whose frequency performance is far beyond the 
capabilities of silicon-based IC's. 
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Fig 2—A typical application for GaAs-processed amplifiers, this fiber-optic repeater/receiver 
uses GaAs MMICs in the preamplifier and AGC-amplifier sections. As various GaAs ICs 
become available, they'll assume the roles of the remaining circuit blocks in the link. 
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... the ability to continually set standards 
and then raise them.” 


Robert D. Edwards 
General Manager, ULTEM® Resin Operation 


“A great many materials being marketed today are basically ‘me 
too’ technologies, not industry firsts like so many GE plastics. 


For example, we originated polycarbonate technology with 
LEXAN® resin, and our NORYL® resin is the pioneer in polymer 
blends. More recently we introduced ULTEM® polyetherimide, 
a totally new polymer with a property profile that 

redefines the upper limits of engineering plastics: 

across the board in physical strength, thermal, 

mechanical, electrical and chemical performance 


What makes GE the leader in engineering 
plastics is the ability to continually set 
standards and then raise them.” 


Start a dialogue with GE Plastics. Call toll free 
(800) 845-0600 from anywhere in the US. 
or Canada and request our all-products 
Properties Guide. It’s the first step 

in putting GE Plastics’ performance 

to work for you. 
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Fig 3—The ADA25001 handles sine waves 
and pulses with ease. In a, the amplifier 
provides a 1.8V p-p sinusoidal output at 2 
GHz; in b, the IC serves as a clipping ampli- 
fier that yields a 1.2V p-p pulse train. 


The succeeding amplification stage 
has automatic gain control that con- 
trols the level of signals applied to 
the decision circuit, which supplies 
the receiver output (and the input to 
the laser-diode driver) in NRZ 
(nonreturn-to-zero) form. 

Fig 3a shows the ADA25001’s 
sine-wave response. At 2 GHz, a 
—14-dBm input drive produces 1.38V 
output in a 500 load. The waveform 
in Fig 3b is the output of an 
ADA25001 configured as a clipping 
amplifier. An 8-dBm input sine 
wave produces 100-psec clock 
edges. Driven in this mode, the IC 
can operate as a 4G-bps NRZ data 
amplifier. 

Note that the results shown in 
Fig 3 are those obtained after 
mounting the ADA25001 in chip 
form on an alumina substrate, using 
microwave stripline and ground- 
plane techniques for all connections 
to the IC. The stray inductance and 
capacitance of available IC packages 
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inevitably exact a toll in high-fre- 
quency performance. For example, 
the IC provides adequate perform- 
ance to approximately 1.5 GHz in 
a miniature leadless chip carrier and 
to about 800 MHz in a DIP. 

Sole member—so far—of a pro- 
jected family of linear GaAs ICs 
from Anadigics, the ADA25001 will 
gain two siblings in the first half of 
this year: a sample/hold amplifier 
and a comparator. The company’s 
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junction with a dce-voltage-con- 
trolled RF-diode attenuator, for 
example. 

In the gigahertz world, however, 
where wiring often resembles 
plumbing and undesirable stray cir- 
cuit elements lurk everywhere, an 
important rule of thumb applies: 
Less is better. The fewer compo- 
nents you can use to implement a 


function, the better the chances to 


obtain the desired performance. 
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A rarity among multistage GaAs MMIC amplifiers, the ADA25001 from Anadigics is dc 


coupled. The direct coupling makes the device useful in a variety of applications: for example, 
in fiber-optic transmission for data communications or telecommunications. 


future plans include GaAs-pro- 
cessed A/D converters and more 
linear amplifiers. The ADA25001 
costs $89 (1000); a $1500 evaluation 
kit includes 10 devices and a test 
fixture. 


GaAs MMIC has gain control 


In many applications (for exam- 
ple, the repeater/receiver of Fig 2), 
automatic gain control (AGC) is re- 
quired to maintain a constant signal 
level at a given point in the circuit. 
You could, of course, design your 
own AGC circuit, using some sort of 
envelope-detection circuitry in con- 








A 1-chip GaAs RF/IF converter from Pacific 
Monolithics needs only a detector and audio 
(or video) output to make a complete 3- to 
6-GHz receiver. The PM-C 1008 is well suited 
for satellite communications. 


59 


TECHNOLOGY UPDATE 


greater than 5 dB at 4 GHz. Gain- 
OUTPUT control characteristics are shown in 
7 o Ws) Fig 5b. The abscissa, Vc, is the de 
control voltage applied to the 
MMIC’s input. Fig 5c shows the 
result of applying even more nega- 
tive de voltages to the input. Be 
aware that the noise figure in- 
creases as Vc becomes more nega- 
tive. Fig 5d shows the noise figure 
at 800 MHz and 1.8 GHz for Vc as 
negative as —0.8V; note that the 
noise increases for more negative 
Vc and that the 4-GHz noise figure 
is about 1 to 1.5 dB greater than the 
1.8-GHz figure. 
NOTES: Designed for surface-mount ap- 
EL cae plications, the $7.99 (OEM ty) 
Te epee CGY40 MMIC amplifier comes in a 
[ooo Is A 500 MICROSTRIPLINE. miniature ceramic package dubbed 
“cerec” (ceramic economic) by its 
manufacturer. Salient specs include 
Fig 4—A single-stage GaAs broadband amplifier, the CGY 40 (a) from Microwave Semicon- 


co! 3 
ductor Corp, incorporates a GaAs FET and three passive components. You must use stripline +2-dB max mad flatness 
techniques to effect input and output connections (b) to the device. @ 4-dB max noise figure 





(b) 





A recent GaAs broadband ampli- 
fier from Microwave Semiconductor 
Corp (a Siemens company) provides 
a simple means of controlling gain. 
Model CGY40 (Fig 4a) is a 1-stage 
MMIC amplifier that provides 8-dB owen ~~ 
min power gain at “low” frequencies GAIN (4B) X Beige 
(hundreds of megahertz) and more 
than 4-dB gain to frequencies as 
high as 4 GHz. Fig 4b shows a 
typical connection diagram for the 
CGY40. 

Fig 5a depicts a typical frequen- 
cy-response curve for the CGY40. 
Note that power gain is typically 


FREQUENCY (GHz) 






POWER 2 
GAIN (dB) 


—0.8 -0.6 -0.4 -0.2 
Vc (V) 





A surface-mountable GaAs MMIC ampilifi- 
er, the CGY40 single-stage device from Mi- Fig 5—Useful in applications requiring AGC, the CGY40 offers better than 5 dB of power 
crowave Semiconductor Corp provides the gain at 4 GHz (a) and provides a wide range of gain control. By varying the dc input voltage 
flexibility of de gain control. This feature (b), you can obtain about 7 to 8 dB of gain control. More negative voltages (c) produce even 
makes it easy to configure amplifiers that greater variations in gain. Note, however, that noise level increases with more negative 
need AGC capabilities. control voltages (d). 
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The Latest Word 
in Gate Arrays: 


Microtachyanorexilogopraxis 
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Raytheon Company 
Semiconductor Division 

350 Ellis Street 

Mountain View, CA 94039-7016 
(415) 966-7716 


Raytheon introduces a family of ad- performance, radiation hardness. 


vanced Oxide-Isolated bipolar gate 
arrays combining density, high speed, 
low power consumption, and Inte- 
grated Schottky Logic. The 5,040 
gate, 150 1/0, CGA S50LI15. The 3,584 
gate, 1241/0, CGA 35L12. 


CL] Flexible service and support: 
complete integration of design and 
manufacturing eliminates gate array 
anxieties. Fully automated CAD (in- 
cluding conversion from logic simula- 
tion to placement and routing, linkage 
between logic simulator and tester). 
Flexible customer interface points, 
program manager support. 


Access to the right technology 


C1) High performance: 1.2nS, 160uW 
(typical) gate performance for <0.2pJ 
speed-power product. Selective en- 
hancement to 1.0nS. (Runs twice as 


fast as CMOS, without severe loading 
degradation. And total chip dissipa- 
tion <1.5W at top speed.) Full military 


You have our words on bipolar gate 
arrays, redefined. We’d like to get the 
word on your application. 
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Fig 6—A distributed amplifier for the 2- to 
12-GHz range, an MMIC from Microwave 
Semiconductor Corp uses internal transmis- 
sion lines between cascaded GaAs FETs. The 
manufacturer estimates that the cascade ap- 
proach makes the production of 40-GHz 
GaAs MMICs feasible. 


@ 2:1 max VSWR (input and 

output) 

e 17-dBm typ output at 1-dB 

compression 

@ 3-GHz typ 3-dB bandwidth 

@ 3 to 5.5V operating voltage. 

One way to obtain an extremely 
broadband amplifier response is to 
cascade several FET stages on one 
chip. A distributed-amplifier MMIC 
from Microwave Semiconductor 
Corp, planned for release in mid- 
1986, uses such a cascade approach. 
Fig 6 shows a sketch of the chip’s 
layout. The die measures 2.7 
2.1x0.1 mm. In this configura- 
tion, the input and output capaci- 
tance of the FETs combine with 
inductors to form lumped-element 
artificial transmission lines. The 
transconductance of the active de- 
vices provides coupling for the 
transmission lines. Preliminary 
characteristics of the broadband 
MMIC include 

@ 2- to 12-GHz bandwidth (40 
GHz feasible) 
8.5+0.5-dB gain 
20-dBm output power 
4- to 5-dB noise figure 
1.5 VSWR 
four FET cells 
300-m gate width per cell 
1-um gate length. 

High-gain applications invariably 
entail a cascade connection of more 
than one gain stage. At the high 
operating frequencies of GaAs 
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_. GAIN (dB) : 








-{( !s 100-pF CHIP CAPACITOR. 
| IS 1000-pF FEED-THROUGH CAPACITOR. 





FREQUENCY (GHz) 


Fig 7—Precise input and output matching makes it easy to cascade NEC’s NEPA1001 GaAs 
MMIC amplifiers (a). The plot in b shows the result of cascading three devices. The cascaded 
units provide 30-dB gain to approximately 4 GHz. 


MMICs, stage-to-stage impedance 
matching is crucial: Any mismatch 
results in reflections that complete- 
ly distort the amplifier’s frequency- 
response characteristics. A GaAs 
MMIC amplifier from NEC (mar- 
keted in the US by California East- 
ern Laboratories Inc) provides pre- 
cise 500 input/output matching. 
Model NEPA1001 (Fig 7a) is an 
ac-coupled, 2-stage amplifier that 
provides 12-dB min gain over 0.1 to 


2 GHz and 10 dB min over 2 to 3 
GHz. The IC’s input return loss is 6 
dB min from 0.1 to 1 GHz and 2 to 3 
GHz and 10 dB min over 1 to 2 GHz. 
Output return loss is 10 dB min over 
the entire 0.1- to 3-GHz range. The 
device specs +1-dB gain flatness 
from 0.1 to 2 GHz and +1.5 dB from 
2 to 8 GHz. 

Fig 7b shows the simple cascade 
connection of three NEPA1001s as 
well as the resulting gain-vs-fre- 
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ls OF MISSIONS. 


SPRAG Sprague MIL Style CRHO1 thru CRHO5 Metallized Polycarbonate Capacitors are 

manufactured by the Dearborn Electronics Division of Sprague Electric to meet Military 
Specification MIL-C-83421/01. These hermetically- 
C APACTTORS WITH sealed, axial-lead units have ‘S’ level approval which 
is based on more than 230,000,000 unit-hours 

So LE L APPRO with zero failures. On a real-time basis, 

' ; ; \ @ they've also logged millions of capacitor 
hours in military aircraft. Competitively priced, they're available through the nationwide network of Sprague Distributors. 


Voltage ratings from 30 to 400 VDC. Capacitance values from 0.001 to 22 uF. Sprague Electric ag se SPRAGUE 
Company, a Penn Central unit, Worldwide Hdqtrs., Lexington, MA. Write for Engineering We 2 


a 


Bulletin 2712.1 to Technical Literature Service, Sprague Electric Company, 41 Hampden Road, ‘gonial hiiiicn mare aid 
Mansfield, MA 02048-1807. eae suas 
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Fig 8—Half of a radio receiver on a GaAs chip, the PM-C1003 subsystem (a) from Pacific Monolithics combines RF and IF amplifiers, a 
local oscillator, and a mixer. The plot in 6 shows the MMIC’s RF-to-IF conversion characteristics. Different versions of the device are 
available to accommodate frequency ranges other than the PM-C1003’s 3 to 6 GHz. 


quency plot. The 3-stage circuit 
maintains 40-dB gain to almost 3 
GHz. The MMIC operates from 
+5V supplies and draws 80 and 5 
mA max, respectively, from the 


supplies. Noise figure is 4.5 dB max 


from 0.1 to 2 GHz and 5 dB max 
from 2 to 8 GHz. 

You can obtain the NEPA1001 in a 
choice of two package types: The 
AA (TO-72) package is a 200-mil- 
diameter metal can, and the FA 
housing is a square flat pack that 
measures 180 mils on a side. Note 
that the NEPA1001, as well as all 
the MMICs described here, is a stat- 
ic-sensitive device; in handling the 
ICs, you must take precautions (eg, 
a ground strap) against electrostatic 
discharge. 

All the MMICs described thus far 


have one role: to provide amplifica- 
tion. Inasmuch as the ICs integrate 
various passive and active devices 
on one chip, they deserve the appel- 
lation “integrated circuit.” The next 
logical step in integration is to inte- 
grate diverse functions, or circuit 
blocks, on a given chip. You can find 
such high-level integration in the 
Model PM-C1003 converter subsys- 
tem from Pacific Monolithics. 

A complete front end for a 3- to 
6-GHz receiver, the PM-C1003 (Fig 
8a) incorporates an RF amplifier, a 
local oscillator, a mixer, and an IF 
amplifier. The RF input accepts sig- 
nals whose frequencies range from 3 
to 6 GHz, and the local oscillator 
operates over 4.5 to 5.5 GHz. You 
could, alternatively, use an external 
oscillator to drive the mixer. The 


For more information. . . 


For more information on the GaAs monolithic microwave ICs described in 
this article, circle the appropriate numbers on the Information Retrieval 
Service card or contact the following manufacturers directly. 


Microwave Semiconductor Corp 
100 School House Rd 

Somerset, NJ 08873 

(201) 469-3311 

Circle No 728 


Anadigics Inc 


35 Technology Dr 
Warren, NJ 07060 
(201) 580-1268 
Circle No 726 


Pacific Monolithics 
733 Palomar Ave 
Sunnyvale, CA 94086 
(408) 732-8000 
Circle No 729 


California Eastern Laboratories Inc 
3260 Jay St 

Santa Clara, CA 95054 

(408) 988-3500 

Circle No 727 
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output from the IF amplifier covers 
the range 50 MHz to 2 GHz. 

Conversion gain for the subsys- 
tem is 35 dB typ, and noise figure is 
4.5 dB typ. VSWR at the RF and IF 
ports is 2.5:1. Local-oscillator leak- 
age from the oscillator to the RF 
line is —28 dB typ; leakage from the 
oscillator to the IF output is —25 dB 
typ. Output power at the 1-dB com- 
pression point is 0 dBm. Fig 8b 
shows a plot of the MMIC’s IF-gain 
vs RF-input response. 

A notable feature of the PM- 
C1003 is its price—less than $20 in 
production quantities. Such pricing 
belies the image of GaAs MMICs as 
unaffordable, reserved-for-the-mili- 
tary laboratory curiosities. Three 
packaging options are available for 
the PM-C1008. The device comes in 
chip form (40 mils square), in a 
175-mil-square flat pack, or in a 
metal case that provides RF and IF 
coaxial connectors. The subsystem 
draws 160 and 10 mA, respectively, 
from +5V supplies. The manufac- 
turer also offers other versions of 
the subsystem for the RF-input 
ranges of 1.5 to 2 and 5.5 to 7.5 
GHz. EDN 


Article Interest Quotient 
(Circle One) 
High 500 Medium 501 Low 502 
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heed 
forcustom LSI. 


Thinking custom LSI? You should be, to gain the edge over your competition. 

To get the full benefits of custom LSI you must include not just the system 
ygic but also the I/O and analogue functions. 

The ULA is designed to do precisely this by combining the logic 
nplementation, an I/O capability for all commonly used technologies and a 
cility for integrating functions such as Schmitt trigger inputs, precision 
scillators, analogue switches, op amps, voltage references, comparators, high 





urrent drive transistors and so on. 3 BE TT 
The ULA provides the economic and performance benefits of full custom BY 
esign but with the short time scales of gate arrays. DES IGN 


There are over 50 different ULA’s supported by the Ferranti Silicon Design 
ystem, the CAD facility covering the complete design cycle from system 
oncept to silicon hardware. 


In more ways than one, the ULA gives you the edge. 
For further information, contact 


- Marketing, Ferranti Electronics Limited, Fields New Road, Chadderton, Oldham, 


ILO 8NP England. Telephone: 061 624 0515 Telex: 668038. Semiconductors 


LA is a registered trademark of Ferranti plc for semiconductor devices. 





International Addresses: 

C) Ferranti GmbH, West Germany, Munich, Tel: 089-2368 040 OH Ferranti Electronics Benelux, Antwerp, Tel: (0) 3/542.62.73 

C) Ferranti Electronics Sweden, Stockholm, Tel: 08-52 07 20 0 Ferrarti Computer Systems (Australia) Pty Limited, Alexandria, Tel: (02) 698 5544 
CZ) Ferranti Wheelock Microelectronics, Aberdeen, Hong Kong, Tel: 5-538298-9 CO Ferranti Interdesign Inc. USA, California, Tel: 408-438-2900. 
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V40/V50 — System performance integrated 
on chip. The new NEC V40 and V50 micro- 
processors offer full 16-bit CPU performance 
combined with on-chip peripheral functions. 
Designed to meet the demands of a wide 
range of applications, these large-scale inte- 
grated CMOS devices can operate at 8 and 
10 MHz and feature 3 programmable 16-bit 
timers, a programmable interrupt controller, 
a serial interface, an on-chip clock generator 
and 4 DMA channels. 1 Mbyte address space 
) plus 64 Kbyte I/O space can handle all system 
/ requirements. For applications with heavy 
/wrcoramon COMputational loads the V40/V50 micro- 
/ «éxte5mn) ~— rocessors can be coupled to a floating point 
processor. 


NEC is firmly committed to CMOS technology. 
This technology packs more than 90.000 
transistors on a single chip to provide the 
power, speed and reliability demanded of 
modern LSI devices. The low power consumption allows flexibility 
in device packaging. 


NEC microprocessors safeguard hardware and software 
investments. The V40/V50 microproces- 
sors provide compatible path for software 
developed on V20/V30* machines. The 
on-chip peripherals are either fully com- 
patible or a subset of standard peripherals 















for easy adaptation of existing systems. 

I/O addresses are programmable, allowing 
programs tied to particular hardware configu- 
ration to run without modification. Cascadable 
DMA and interrupt controllers guarantee 
system expandibility. 






DISK, HARDDISK 
FLOPPYDISK _ 


Full and flexible T BURR 
development support. as i 
NEC has designed power- BON 





ful development tools 
such as the in-circuit 
emulator with integrated floppy drives, and a 
monitor allowing on line symbolic debugging, 
assembly and disassembly. The in-circuit emulator can be connected 
to industry-standard hosts using standard operating systems such as 
MP/M-86**, CP/M-86™* or MS-DOS**. 


The 32-bit future. The VO0/V7X super-micros with up to 700.000 
transistors on-chip are already in an advanced stage of development. 


nec onuGinaL nacroprocessons 1 he V-Series. Powerful and flexible products 
Wsernes from a world leader in microelectronics. 
Backed up by a world-wide manufacturing, sales 


and service organization. 


*V20/V30 NEC's 16-bit CMOS microprocessors have an instruction set which is a|super set of the ~PD 8088/8086 
microprocessors. 
** MP/M-86, CP/M-86 are registered trademarks of Digital Research Corp. MS-DOS is a registered trademark|of Microsoft Corp. 


West Germany: Dusseldorf 02 11/65 03 01, Telex 8 58 996-0 

The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923 

France: Paris 01/39 46 9617, Télex 699 499 

Italy: Milano 02/67 09 108, Telex 315 355 

Sweden: Taby 08/73 28 200, Telex 13 839 

UK: Motherwell 06 98/73 22 21, Telex 777 565 CIRCLE NO 50 








Burst the 


price/ 
performance 


barrier! 


Philios proves that high performance 
doesn't necessarily mean high price. 
The PM 5193 is the most competitively- 
priced full-function 50 MHz-generator 
on the market. Yet it outperforms the 
most expensive. 

Just look at these features: 
® Extremely high accuracy thanks to 

8-digit resolution and crystal oscillator 

reference over the range 0.1MHz to 

50 MHz. 
® Multi-function capability. Eight select- 

able waveforms (including 3 ns-Pulse 

and Haversine) and 5 modulation 
modes: AM / FM / Sweep / Burst / 

Gating. 
® Optimum programmability. IEEE com- 

patibility enables full remote control 

operation in automated system en- 
vironments. 





Moreover, the Philips PM5193 full- 
function generator is backed by the 
vast corporate resources of one of the 
world’s largest electronics companies. 
So Product Credibility in technology, 
technique, quality and service is assured. 
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Test the difference and you'll alsc 
agree that Philips wins on price anc 
performance! 


Philips I&E Division, T&M Department, 
Building HKF/55, 5600 MD Eindhoven, 
The Netherlands. 

In Germany call 0561-501484 

In the UK call 0223-3588 66 

In France call 01-830 1111 

In the USA call 1-800-631-7172 
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Filter connectors offer a cost-effective 
solution to EMI/RFI problems 


Tom Ormond, Senior Editor 


Since 1984, FCC regulations (Dock- 
et 20780) have required commercial- 
and industrial-equipment designers 
to incorporate EMI/RFI shielding 
in their electronic systems. Some 
methods of providing this protec- 
tion, such as shielding cables, can 
make a system more expensive to 
design or even degrade the sys- 
tem’s performance. Filter connec- 
tors, however, can protect a system 
from EMI/RFI characteristics with- 
out incurring great expense or sig- 
nificantly decreasing your system’s 
performance. 

Filter connectors, which have 
long been used in military applica- 





You can provide EMP protection for sensi- 
tive components in 5 to 240V dc circuits by 
using Bendix MOV (metal oxide varistor) 
connectors from Amphenol. The units are 
intermatable and intermountable with 
MIL-C-38999, -26482, -5015, and -27599 con- 
nectors. 


Satisfying a variety of insertion-loss re- 
quirements, AMP’s Quiet Line connectors 
offer you a choice of capacitive (C) or distrib- 
uted-element (1) filter configurations. 
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tions, are now inexpensive enough 
to be suitable for commercial and 
industrial systems. Because they in- 
corporate all the necessary filtering 
components in a single package, 
these connectors can save pc-board 
real estate and reduce pc-board 
trace requirements, thus reducing 
your overall system-design costs. In 
addition, because the filter elements 
reside inside the connector hous- 
ings, the leads are shorter, so the 
connectors keep stray inductance to 
a minimum. 

Typically, a computer’s I/O lines 
transmit relatively low-frequency 
signals to various peripheral de- 
vices. Internal RF coupling can eas- 
ily leak the clock signal’s high-fre- 





quency harmonics onto the I/O line, 
causing EMI/RFI radiation prob- 
lems. In a system that’s using a 
1-MHz clock, for example, harmon- 
ics can extend beyond 175 MHz. Ina 
system operating with a 10-MHz 
clock signal (a typical frequency in 
many computers), the harmonic 
spectrum will extend even further 
than 175 MHz. However, you can 
use a lowpass filtering scheme— 
such as filter connectors—to attenu- 
ate the unwanted high-frequency 
harmonics while allowing the de- 
sired low-frequency logic signals to 
pass without much degradation. 

To attenuate high-frequency sig- 
nals without adversely affecting a 
system’s operating frequencies, a 
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Elfab Introduces: The Four Row Box Pac. 
High Density Interconnection at its best. 


FEMALE CONNECTOR 





MALE CONNECTOR 


Module board signal lands 
on .050 centers 


Power or ground lands 


Press-fit power pin 
span two connector 
positions 


Press-fit pins 


Connector 
rows on both 


sides 
of board 


Power pin spans two 
connector positions 


® High density 
interconnect system with 
4 rows on .100" grid. 

@ Shortest conductor path 
between module board 
and backpanel, with 
consistency of distance 
between all four rows 

oa @) 0) «(e)at- 1m ole) (=~ tale} 
ground busses 


® Optional Keying 

® Low insertion force 

® Male press-fit design or 
Yo) ( (21a f11 

e Early mate power pins 

® Female surface mount 
adapts to either vapor 
phase or reflow 
Te) (e(-jalale| 


Backpanel 





For a free brochure 
write to: 

Elfab Corporation 

1097 Yates 

Lewisville, Texas 75067 
214/221-8776 

or call toll free: 
1-800-527-0753 


CIRCLE NO 52 





Power and ground 
busses 





In Europe: 

Elfab Europe, B.V. 
Raheen Industrial Estates 
Limerick, Ireland 
(061)-27600 Telex: 70150 
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filter connector can either employ a 
single capacitive or inductive ele- 
ment or incorporate various combi- 
nations of capacitive and inductive 
elements. 

The capacitive filter elements can 
be tubular, planar, or chip capaci- 
tors. Tubular capacitors are sleeve- 
like devices that slide over individu- 
al connector contacts. A fully 
filtered 25-pin D-subminiature con- 
nector, for example, would employ 
25 of these parts. 

Because tubular capacitors are 
expensive, connectors using them 
for filtering are also expensive— 
they cost from $0.80 to $1.30 per 
line. These connectors are also diffi- 
cult to assemble: The capacitors 
must be inserted between the con- 
nectors’ contacts and ground. In 
fact, some manufacturers won't as- 
semble these connectors; instead, 
they'll sell you the individual filter 
elements and let you assemble the 
connectors yourself. 

In a planar filter connector, the 
capacitor is a slab of ceramic materi- 
al that has holes to accommodate 
the connector’s contact pins. These 
connectors are easy to assemble: 
The manufacturer simply slides the 
ceramic piece over the contacts and 
solders it in place. For a D-submini- 
ature connector, the ceramic slab 
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typically measures about 2x 
0.5x0.1875 in. The slabs’ shape 
makes them fragile, so connectors 
employing this filtering technique 
don’t withstand mechanical shock 
very well. (For instance, if you were 
to drop one of these connectors from 
a height of a few feet, the ceramic 
slab would probably break.) They 
are, however, less expensive ($0.50 
to $0.80 per line) than connectors 
using tubular capacitors. 

The least expensive filter connec- 
tors you can buy are those that use 
surface-mount chip capacitors as the 
filter elements. These connectors 
cost from $0.20 to $0.30 per line. 
The chip capacitors, which mount on 
individual lines between the con- 
tacts and the connectors’ ground 
Shells, are almost perfectly cubical, 
so they withstand mechanical shock 
well and require no special handling. 


The inside story 


The most common filter configu- 
rations in use are the C and the 7 
types. The C filter employs a simple 
capacitive element in shunt between 
the connector’s contact and ground 
(the connector shell); the m7 configu- 
ration uses an inductive element 
that’s connected in series with two 
capacitive elements, which are 
shunted to ground (see EDN, April 


Suitable for telecommunications applica- 
tions, Burndy’s 50-position panel-mounted 
I/O connector employs a planar ceramic ca- 
pacitive array that provides individual by- 
pass circuits for each signal line. The part 
offers capacitance values of 50 to 1000 pF, 
and its tail geometry provides a convenient 
means of mass terminating 50-conductor 
ribbon cable. 


You can specify either planar C or tubular 7 
filter networks in Souriau’s line of D-sub- 
miniature connectors. The five models in the 
company’s tm connector family attenuate 
from 5 to 65 dB over a frequency range of 2 to 
1000 MHz. 


11, 1985, pg 95). Because they’re 
made of multiple elements, 7m filter 
connectors are more expensive than 
C versions. For most computer ap- 
plications, however, you can meet 
FCC EMI/RFI regulations by using 
the less-expensive C filters. 

Aside from their configuration, 
C and mw filters differ mainly in 
insertion-loss performance. The t 
filters have a sharper insertion-loss 
slope. That is, for identical capaci- 
tance values, they provide higher 
attenuation at any given frequency 
than do C configurations. 


Single-element devices 


For attenuating signals as high as 
100 MHz, however, the less-expen- 
sive C filter connector performs al- 
most as well as the 7 type. Burndy 
offers C filter connectors that use 
planar capacitive arrays as the fil- 
tering elements. One such part is a 
50-position, panel-mounted I/O con- 
nector whose contact-tail geometry 
provides a convenient and reliable 
mechanism for the mass termination 
of standard 26- and 30- AWG solid- 
wire or 28- AWG stranded-wire rib- 
bon cables. 

The capacitive array provides in- 
dividual bypass circuits for each sig- 
nal line. Auxiliary pressure contacts 
and two grounding springs, all of 
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which are part of the main contact 
spring, provide an electrical connec- 
tion for the capacitor, which is avail- 
able with a value of 50 to 1000 pF. 

The Burndy connectors have a 0 
to 70°C operating range and a 94V-0 
UL flammability rating, and they 
can carry 1A at 500V. They offer 
0.020 max contact resistance and a 
1000V dielectric withstanding volt- 
age. The capacitive arrays’ contact 
pads have 10-yin. gold plating over 
nickel plating. The copper-alloy con- 
nector contacts have 30-yin. min 
gold plating on mating and filter- 
contact areas, and 100-yin. min sol- 
der plating on the insulation - dis- 
placement tails. The copper-alloy 
grounding springs are completely 
covered with 75-pin. nickel plating. 

Du Pont’s D-subminiature C filter 
connectors also employ a planar fil- 
ter technique. The capacitor sys- 
tem, a thick-film capacitive network 
on an alumina substrate, uses palla- 
dium/silver for the electrodes, bari- 
um titanate for the dielectric, and 
two types of glass for the encapsu- 
lant. The glass also provides an ap- 
propriate transition in thermal coef- 
ficients of expansion between the 
alumina and dielectric. 

The D-subminiature connectors 


are available in 9-, 15-, 25-, and 
87-pin versions and three capaci- 
tance values—380, 600, 


and 1000 
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pF. Over a frequency range of 30 to 
1000 MHz, minimum insertion-loss 
figures spec at 2 to 30 dB, 3 to 30 
dB, and 7 to 30 dB, respectively, for 
connectors with 380-, 600-, and 
1000-pF capacitors. 

The connectors feature a flame- 
retardant (per UL 94V-0), glass- 
filled thermoplastic housing, steel 
shells, brass male contacts, and 
phospher-bronze female contacts. 
The pins are plated with 15-in. 
gold over 50-yin. nickel; the sockets 
have 30-yin. gold plating over 
50-uin. nickel plating. The connec- 
tor’s solder tails have 100-yin. tin/ 
lead over 50-yin. nickel plating. 

All the connectors operate at 
100V de and have a current rating of 
1A de. They offer insulation resis- 
tance of 10° min at 100V de and 
25°C. Their dielectric withstanding 
voltage (at 25°C) measures 250V de, 
and their dissipation factor equals 
10% max at 1 kHz. 

The Du Pont D-subminiature con- 
nectors can withstand 100 mating/ 
unmating cycles, and they operate 
over —25 to +85°C. They can oper- 
ate in 85% relative humidity (40°C) 
for 300 hours, and they meet MIL- 
STD-1344 mechanical shock and vi- 
bration requirements. 

For good attenuation of signals 
higher than 100 MHz, you should 
choose a connector that uses a w 


filter, such as Deutsch’s Series 
81060 wm filter connectors. These 
connectors are available with size 12 
and size 24 contacts. Under a no- 
load condition, insertion loss for a 
size 12 contact (per MIL-STD-220) 
is at least 50 dB over a frequency 
range of 100 MHz to 10 GHz. At 
85°C, the connectors operate at 
800V dc, 300V ac. The contacts can 
carry 25A, and their insulation 
resistance (tested per MIL-F- 
15733) is 510° min. 

The parts, which mate with MIL- 
C-26482 Series 2 and MIL-C-83723 
Series 2 plugs, offer minimum ¢ca- 
pacitance values of 3000 pF at 25°C. 
The connectors are made of an alu- 
minum alloy with a nickel finish; 
their contacts are made of gold- 
plated copper alloy. The connectors 
feature jam-nut mounting and a 
bayonet coupling mechanism. 


A choice of technologies 


Souriau’s filter connectors offer 
both C and a filter networks. The 
parts come in both circular and rec- 
tangular (D-subminiature) versions. 
Circular versions meet MIL-C- 
838999 Series 1 and 2 and MIL-C- 
26482 G Series 1 and 2; rectangular 
versions meet MIL-C-24308 specifi- 
cations. Rectangular connectors 
employ planar capacitive arrays; 
both circular and rectangular con- 
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For high-frequency filtering applications, 
AFD type Series 81060 pin receptacles from 
Deutsch spec a no-load insertion loss (per 
MIL-STD-220) of 50 dB min from 100 MHz 
to 10 GHz. 


The stress-isolated chip-capacitor filter 
networks in Amphenol’s FCC 17 Series con- 
nectors minimize the units’ susceptibility to 
shock and vibration. You can use these con- 
nectors as drop-in replacements for filterless 
connectors in existing designs. 
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We put Livoli 
a nig ove 
the. 


omypetition. 


With An Advanced Light Tubing 
Connector System. 


Tivoli Industries, the originators of light tubing prod- 
ucts needed a new connector system that would take 
the headaches out of field installation. 

So they came to ITT Cannon with their speci- 
fications. And our Micro Division designed and 
developed a nontraditional interconnect system 
which incorporates a revolutionary 4 
recessed socket and keyed adapter .. 
that makes other systems obsolete. 
The Cannon connectors | 
install quickly and 
easily and save sub- 
stantial service 
time during the“ — 
entire life of the 
installation. Best 
of all, they put 
Tivoli even further in front of their competition. 

Tivoli came to ITT Cannon because of our reputation—over 70 years of problem solving 
successes. Engineering excellence and reliability. Innovation and commitment. 

We can help solve your special interconnect problems too. Call us at (714) 964-7400. 

Or write the Micro Division of ITT Cannon, a Division of ITT Corporation, 10550 Talbert 
Avenue, Fountain Valley, CA 92728. 
Tivoli did. And the industry sees them in a whole new light. 
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GPIB > Pt 


Hardware Flexibi lity : : 


Low cost for instrument : oe : 


control 


— 300K bytes per second © 
_— $395 complete with software 


High performance data links. : 


— Maximum speed of GPIB | 
— On-board buffering 


Software 


Software specially ed for 
the IBM PC and compatibles — _ 


Over $1,000,000 in sartware 


development 


Easy to use, yet handles ; any s : 


GPIB application 
Works with Lotus 1-2-5 _ 
UNIX, DOS and over 12 
languages : 


Applications Support | 


o Applications Library with © 


sample programs & TIPS for all 


major instruments 
Full staff of Applications - 


Engineers dedicated to 48 7 7 


port your — needs 


° “inieriaces 8 Software for 


— MultibusVMEbus © 
— DEC Q-bus & UNIBUS 
— STD &S-100 bus 


¢ General GPIB Products: 


— GPIB Bus Testers 
— GPIB Bus Extenders 
— Stand-Alone Controllers - 


12109 Technology Boulevard 
Austin, TX 78727 | 
1(800)531-GPIB 

in Texas (800) IEEE-488 

Telex: 756737 NATINSTAUS 
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nectors are available with 7 tubular 
filters. (If you choose the tubular- 
filter connectors, you can specify 
which pins or sockets will have fil- 
ters.) The circular models come 
with solder-cup or straight pe-board 
terminations; the rectangular units 
are available with solder-cup, 
straight pe-board, or right-angle pc- 
board terminations. 

Capacitance values for the 
Souriau connectors range from 200 
to 100,000 pF; cutoff frequencies 
(—3 dB) span 0.5 to 40 MHz. All the 
connectors operate over —5od to 
+ 125°C. Their voltage and current 
ratings range from 50 to 200V de 
and 5 to 138A, respectively, depend- 
ing on filter type. The five models in 
the m connector family spec inser- 
tion losses of 5 to 65 dB over 2 to 
1000 MHz. 

AMP’s Quiet Line connectors are 
also available with a choice of capac- 
itive (C) and distributive-element 
(ar) filters. C filter units come in 9-, 
15-, 25-, and 37-position pin and 
socket versions and offer maximum 
capacitance values from 400 to 2500 
pF. Depending on the connector 
family, typical insertion-loss figures 
range from 3 dB (at frequencies of 3 





- For more it 


to 25 MHz) to anywhere from 32 to 
48 dB at 1 GHz. Maximum voltage 
and current ratings for the connec- 
tors are 100V dc and 5A, respective- 
ly. The units’ insulation resistance 
specs 1 GC. min, and their dielectric 
withstanding voltage is 250V de for 
® sec. 

The w Quiet Line filter connectors 
feature a 1-piece titanate-coated 
lossy ferrite sleeve with an inner 
contact that’s permanently at- 
tached. The connectors offer im- 
pressive insertion-loss performance 
at high frequencies: At 1 GHz, for 
example, typical insertion-loss fig- 
ures range from 26 to 100 dB, de- 
pending on the capacitance value. 
At 18 GHz, insertion loss ranges 
from 44 to 100 dB typ. 

The connectors are rated to 100V 
de over —25 to +85°C; their load 
current rating is 15A. They spec a 
minimum insulation resistance of ei- 
ther 500 MOQ or 1 GQ (depending on 
the part family); the dielectric with- 
standing voltage is 250V de. 


Drop-in-replacement connectors 
Besides incorporating filter con- 

nectors in your new designs, you 

can replace filterless connectors 


1 ormation . oo 


For more fontition on the filter deunectors eee) in this article, circle 
the appropriate numbers on the Information Retrieval Service card or 
contact the ae otless manta 





AMP Inc 

| Eisenhower Blvd 

| Harrisburg, PA 17105 
— (111) 564-0100 

_ Circle No 730 


- Amphenol Products 
4800 Commerce Ct 
Lisle, IL 60532 
| (312) 983-3500 
Circle No 731 — 


| Burndy Corp 
Richards Ave 
Norwalk, CT 06852 
(208) 838-4444 
— Circle No 732 


Deutsch Engineered Connecting Devices _ 
‘Municipal Airport 
Banning, CA 92220 

| (714) 849-7822 

Circle No 733 _ 


— Conmectoe Systems , 


616 Fishing Creek Rd 
New Cumberland, PA 17070 
—~—s (117) 988-6711 

. “ane No a 


se 2801 E ‘Ar in 
“Phoenix, AZ 85034 
~~ ez e7e-4792 
Circle No 735 


- Souriau Inc 
«25158 Avenue Stanford 
--Valencia, CA 91355 
(805) 257-4830 
ce Circle Ne 736 
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QO you're a design 
ode, engineer 
with more than your 
share of dragons to slay 
day in and day out. 

You want design flexibil- 
ity. You want power range. You 
want a standard of reliability second 
to none. And you want a power supply 
company that’s been around the block. 

Quite simply, you want us. 

We’re Astec. And we've been in the 
rigors of the switching power business 
for over ten years. We’ve sold over 9 
million switching power supplies to 
heavyweights in the computer, tele- 
communications and office automation 
industries. 







And yes, while 9 million is 
a nice round number, we 
at Astec see our role as 
more than simply ship- 

ping a lot of product. 

We're here to work right atong 
with your specific requirements by 
providing over 30 standard models 
ranging from 25 to 400 watts and 
custom power supplies from 25 to 
1500 watts. 

And reliability? Well, to be honest, 
this is where we really shine. 

Our incredible low product failure 
rate is the result of outstanding quality 
assurance. You'll find there’s an aver- 
age of 80,000 hours of mean-time- 
between-failures (MTBF) and less 
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than .3% field failure rate with zero 
defects as the final goal. 

So when you’re ready for a company 
that’s setting the standard in power 
supplies, a company that acknowl- 
edges the importance of power range 
and design flexibility, a company that’s 
here to stay, simply call Astec at 
(408) 748-1200 or the distributor 
nearest you. 

We'll show how to slay your design 
dragon. 

ASTEC USA 

2880 San Tomas Expwy., Suite 200 
Santa Clara, CA 95051 

(408) 748-1200 


ASTE 


A BSR COMPANY 


Power Is Only Part Of It. 
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with filter connectors in existing 
systems. This way, you can make an 
existing system meet FCC EMI/ 
RFI requirements without having 
to make expensive and time-con- 
suming system modifications. 

Because they have the same di- 
mensions as their filterless counter- 
parts, the FCC 17 Series D-submin- 
lature filter connectors from 
Amphenol can be drop-in replace- 
ments for the company’s filterless 
D-subminiature connectors in exist- 
ing systems. The connectors’ chip- 
capacitor filter network is stress iso- 
lated, so the connectors withstand 
shock and vibration well. 

FCC 17 Series connectors employ 
barium titanate chip capacitors that 
feature stable insertion-loss charac- 
teristics. They come in 9-, 15-, 25-, 
and 37-position pin and socket con- 
figurations. The connectors operate 
over —40 to +85°C, and, according 
to the manufacturer, they are not 
likely to experience any changes in 
capacitance value over 10 years. In- 
sertion-loss figures for the connec- 
tors range from 8 to 20 dB over a 
frequency range of 30 to 100 MHz. 

The connectors’ shells are con- 
structed of die-cast zine with tin 
plating. The contacts are of copper 
alloy with 20-yin. gold plating on 
the interface area and with tin plat- 
ing on the termination ends. You can 
choose solder-cup and straight or 
90° pe-board terminations, and you 
can specify the connectors with any 
combination of filter, power, and 
ground contacts. 

Certain 7 connectors, such as the 
TKJ Series from Cannon, can also 
be drop-in replacements for filter- 
less connectors. These connectors 
have the same layout pattern and 
contact spacing as their filterless 
counterparts. Unlike typical filter- 
less connectors, however, the TKJ 
Series parts don’t have removable 
contacts. 

The TKJ filter connectors are 
available in low-frequency (L), mid- 
frequency (M), standard-frequency 
(T), and high-frequency (H) ver- 
sions. The units’ attenuation perform- 


ance specs 2 to 90 dB min over 0.1 
to 1000 MHz (L), 2 to 90 dB min 
over 1 to 1000 MHz (M), 2 to 60 dB 
min over 2 to 1000 MHz (T), and 2 to 
50 dB min over 10 to 1000 MHz (H). 
They operate at 200V dc, 120V ac 
rms at 400 Hz. The parts’ current 
rating varies with the size of their 
contacts—connectors with size 16 
contacts carry 15A, parts with size 
20 contacts carry 7.5A, and parts 
with size 22 contacts carry 5A. 
TKJ connectors with solder-pot, 
printed-circuit, crimp-piggyback, 
or wire-wrapping terminations 
meet the applicable portions of 
MIL-C-88999 Series 1, 2, or 3. The 
parts can have as many as 128 con- 
tacts, which can be size 16, 20, or 
22. All the connectors can operate 
over —55 to +125°C without signifi- 
cant changes in insertion-loss char- 
acteristics. The connectors have an 
aluminum -alloy shell and copper- 
alloy, gold-plated contacts. A sili- 
cone-based elastomer provides an 
environmental seal, and the berylli- 
um copper grounding spring is 
plated with silver. EDN 
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_ SILICON SYSTEMS OFFERS 
THE ONE-CHIP MODEM 
THAT’S READY FOR DELIVERY NOW! 


More Functions Integrated on a 
Single Chip 

The race to deliver a true single chip 
212A modem was won in November, 1985 
when Silicon Systems released samples of 
its K212. The new SSI K212 is a full-featured, 
1200 BPS modem in a single 28-pin DIP. 

It incorporates all the primary functions 
needed to construct a modem which 
exceeds Bell 212A performance 
requirements. 

Included on the single chip are complete 
Bell 103 and 212A operating modes, a call 
progress monitor, and a DIMF dialer. The 
device also has an 8-bit parallel bus for the 
control of modem functions and will directly 
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interface with the 8048/8051 family of low- 


cost micro-controllers. Its high functionality, 
low-power CMOS operation, and efficient 
packaging facilitate design usage and 
increase system reliability. 


Simplifies Modem Design 
and Manufacturing 

The one-chip K212 represents a new 
level of integration for modem IC's. It pro- 
vides functions on a single chip which were 
previously only possible using many sepa- 
rate components. This new single-chip 
modem simplifies designs for users who are 
building intelligent modems, or who wish to 
incorporate datacommunications capability 


silicon a 


INNOVATORS IN J INTEGRATION 





into specialized systems. A complete mo- 
dem requires only the addition of the phone 
line interface and a control microprocessor. 
The K212 is ideal for use with any self- 
contained or integral modem system that 
incorporates a dedicated microprocessor 
for control and command interpretation. 


Pricing and Availability 

The Silicon System K212 one-chip 
modem is available from stock now. For 
prices or more product information, contact 
us today. 


Silicon Systems, Telecom Products Division, 
14351 Myford Road, Tustin, CA 92680 
(714) 731-7110, Ext. 595. 


iM 
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Anti-aliasing enhances mea- 
surement confidence. Signal 
distortion (sample mode only) is 
shown at high frequencies (top). 
The peak detect mode displays 
peak information without signal 
distortion (bottom). 










1S Peak Detect 

— Averag jing 

. X-Y Storag je Bandwidth 
_ GPIB/RS-232-C Options 









digitized. Only Tek offers this - 
flexibility to 100. MHz and 60 MHz 
in affordable scopes. 

Enhancing 
as design and troubleshooting 
tools are fast sample and hold 
detector circuits, plus the pro- 
prietary peak detect mode. They 
enable the display of pulses as 
narrow as 100 ns at any sweep 
speed—even on a single sweep. 

You'll also find such features as 
post-acquisition expansion and 
compression, X-Y capability to 
each scopes storage bandwidth 
and, for systems use, optional 
GPIB or RS-232-C interfaces. 

Best of all, the 2220 and 2230 
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- view the signal be e scope has 


use of the scopes» 





Features 2230 



















Price | $5150 


are easy to use and afford. And 
backed by Tek’s famous 3-year 
warranty that includes the CRT. 
Check the front panels. The con- 
trols are familiar, comfortable, 
easy to identify. Designed to push 
productivity and minimize training 
time. 

In the 2230, CRT readout of 
front panel settings and key 
parameters means even more 
convenience, with cursors for 
waveform voltage and timing 
measurements. 


RESSIVE NUMBERS. 


Yes (talker/listener, 
includes 26K of battery- 


a . | a backed memory) 














2220 
Analog/Digital Storage 
Bandwidth 100 MHz 60 MHz 
Single Shot (Transient) B.W. 
(10 points per signal period) 2 MHz 2 MHz 
Maximum Sampling Speed 20 MS/s 20 MS/s 
__ Record Length 4K/1K (selectable) 4K 
__ Save Reference Memory One, 4K One, 4K 
| Three, 1K 
_ Vertical Resolution 8 bit 8 bit 


10 bit (avg mode) 
Yes (100 ns) 
Yes (menu-selectable) 


Yes (100 ns) 
Yes (rep. sampling) 








Yes (talker/listener) 


$4150 


Get the reliability and perform- 
ance you expect in Tek scopes, 
now enhanced by digital storage, 
at unexpected prices: $4150 for 
the 2220, $5150 for the 2230. 

For the full story, and 
more impressive numbers, 
contact your local Tek Sales 
Representative today. Or call the 
Tek National Marketing Center, 


1-800-426-2200. 


In Oregon, call collect, 


(503) 627-9000. 























The 2230 offers the conve- 
nience of CRT readout in both 
storage and non-storage modes 
at 100 MHz. Storage mode 
cursors make AV, AT, and 1/AT 
measurements fast and easy. 


screen viewability lets you 
and, compress, and position 
eforms saved in reference 
nory. This permits easy view- 
and display flexibility of up 
ight saved waveforms. 


High display resolution and 
accuracy permits on-screen 
viewing of signals such as the 
TV test signal shown here. 4K of 
record information can be 
viewed in 1K windows. 


100 MHz, non-storage 
capability comes standard in 
the 2230. In addition, there's 
dual channel, dual timebase, 
versatile triggering and CRT 
readout. 





Tektronix. 
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wiring! 


IDC contacts offer 
more efficient 
high speed wiring 
of new RN D-Sub 
discrete wire 
connectors. 


Insulation Displacement Contacts in these new 
DDM Series D-Sub discrete wire connectors 
cut wiring time, improve productivity over old 
“hunt & poke” wiring. No more clumsy wire 
stripping or inconsistent terminal crimping. 
Just push wire into pre-loaded IDC contact and 
you've made a fast, gas-tight, visually verifiable 
connection. And these new D-Sub connectors 
are available with selective contact loading to 
meet your specifications. 

Because EMI/RFI shielding is so important, 
RN has incorporated flexible “grounding fin- 
gers” in the male D-Sub connector cowl. These 
new RN “grounding fingers” provide compliant 
fit to the mating cowl for reliable grounding 

and shielding effectiveness over 
extended connector cycling. 


Application tooling. 


are available. 





End time-wastin 
“hunt & poke” 


IDC tine connection 
features two slots 
and separate strain 
relief for each wire. 





RN offers economical tooling for 
individual wire insertion or mass ter- 
mination. The arbor press, the hand 
tool, and a contact replacement kit 






@ “Selective Contact Loading.” You specify the con- 
tacts needed for your circuitry. RN pre-loads them into the 
insulator in your desired pattern. Pin push out problems 
are eliminated...“hunt & poke” wiring mistakes can’t hap- 
pen with this foolproof discrete wire D-Sub connector. 


2) Separate Strain Reliefand Shield Connection. These 
two critical functions are physically separated. This ensures 
reliable shielding even when the cable is flexed. 


® Flexible “fingers” offer better grounding. Where 
competitive connectors have simple dimples or no ground- 
ing at all, these RN “fingers” provide positive grounding 
and excellent EMI/RFI shielding over prolonged cycling. 


WRITE TODAY for complete catalog on the 
eee full line of I/O CONNECTORS offered by 
SS) Robinson Nugent. Contains data on real-life 
tests that provide assurance of field perform- 
ance and long term reliability. Contact: 
neuyeuTeur | Robinson Nugent, Inc., RO. Box 1208, New 
“| Albany, IN 47150. Phone: (812) 945-0211. 
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More cost effective I/O Connectors to make 
the Robinson Nugent “Quality Connection” 





ee? ee 


| 2 3 Co Oi i 800 East Eighth Street, New Albany, Indiana 47150 « Phone: (812) 945-0211 


aay 2 Oe Cay In Europe: Rue St. Georges 6, CH 2800 Delemont, Switzerland = Phone: (066) 22 98 22 
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e 512x512 x 8 frame buffer (PIP-512) 


e 1024 x 1024 x 8 frame buffer (PIP-1024) 
e 256 colors/gray shades 

e 16.7 million color output lut 

e Real-time 8-bit frame grab 


e DMA image transfer — 1M pixels/sec. 
For more info on MATROX PC imaging; CALL TOLL FREE 1-800-361-4903. 


Cave matrox 


IBM PC. IBM PC XT, IBM PC AT ARE TRADEMARKS OF INTERNATIONAL BUSINESS MACHINES. 


a 
aaa 


i 
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Actual unretouched photc 


Matrox now offers two new image processing boards, the 
PIP-512 and PIP-1024. The PIP series of boards provides 
complete 8-bit image acquisition, frame buffering, and 
display capability for the IBM PC. A PIP board upgrades th 
PC, XT or AT into a LOW COST, PROFESSIONAL image 
processing workstation. 


The PIP boards have all the high performance features 
characteristic of top-of-the-line image processing system 
with one exception: price. 


The PIP-512 sells for only $1995.00 in single quantity. 


1055 St-Regis Bivd 
Dorval, Québec, Canada 
H9P 2T4 

Tel.: (514) 685-2630 
Tix: 05-822798 
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High-speed logic-to-logic optocouplers 
provide LSTTL-to-TTL or -CMOS interface 


The 740L6000 Series optocouplers 
provide an interface between 
LSTTL and TTL or CMOS circuit- 
ry. The family is available in 
LSTTL-to-TTL buffer or inverter 
configurations and in LSTTL-to- 
CMOS buffer or inverter versions. 
The interface ICs accommodate 
data-communication rates as high as 
15M bps. 

In all four devices (Fig 1), the 
input stage provides LSTTL com- 
patibility. The output stage for the 
LSTTL-to-TTL units uses the clas- 
sic totem-pole configuration shown 
in Fig 2b; the totem-pole outputs 
provide a fanout of 15 TTL loads. 
For the LSTTL-to-CMOS units, an 
open-collector output (Fig 2c) ac- 
commodates power-supply voltages 
between 4.5 and 15V. 

The ICs’ input stage switches a 
temperature-compensated current 
source that drives a _ high-speed 
GaAsP/GaAs LED emitter. This 
emitter is optically coupled to an 


740L6000 


22k TYP 


150 TYP 


OUTPUT 
OUTPUT 





Fig 2—Logic-compatible input and output stages allow the 74,0L6000 family of optocouplers 
to accept LSTTL-level inputs (a) and to drive TTL (b) or CMOS (ce) loads. 


integrated photodetector that 
drives an output-amplifier IC. The 
devices’ optically transparent noise 
shield provides 15-kV/usec com- 
mon-mode noise rejection. 

The optocoupler family specs typ- 
ical propagation delays of 60 nsec. 
The ICs are housed in 6-pin DIPs, 
and they can withstand a test volt- 


740L6001 740L6010 


NOISE 
SHIELD 


NOISE 
SHIELD 





age of 2500V rms for one minute 
(equivalent to a continuous working 
voltage of 440V rms). $2.55 (1000). 
| —Bill Travis 
General Instrument, Optoelec- 
tronics Div, 3400 Hillview Ave, 
Palo Alto, CA 94304. Phone (415) 

493-0400. 
Circle No 745 


740L6011 


NOISE 
SHIELD 


Fig I—LSTTL compatibility and high isolation voltages are two useful attributes of the 74,0L6000 Series optocouplers. You can choose an 
a TTL-to-TTL buffer or inverter (a, b) or LSTTL-to-C MOS devices (c, d). The ICs provide 2500V rms isolation and operate at baud rates as 
igh as 15M bps. 
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Hardware-development tools 
link Ps, arrays, and PLAs 


The Master Schematic Logic Ana- 
lyzer and companion products let 
you translate schematics into »P- 
based, PLA-based, or gate-array 
designs for a relatively low price. 
With an IBM PC or compatible 
computer, the logic analyzer pro- 
vides schematic-capture capabili- 
ties. Its output can be pwP code, 
ANSI PLA program files, or 
Fujitsu-compatible gate-array files. 

The logic analyzer and its suite of 
options—which include graphics 
schematic capture, Alice (Aldec 
logic in-circuit emulator), the Logic 
Networking Compiler, and various 
libraries—run on an IBM PC with 
an enhanced graphics adapter. The 
Master logic analyzer costs $2850; 
you can choose either net-list or 
logic-equation data entry. Graphics 
schematic capture is an additional 
$1600. Libraries of standard ICs 
(7400 TTL or CMOS, for example) 
cost around $1250 each. 

Although a complete schematic- 
capture, simulation, and in-circuit 
emulator system costs around 
$10,000, you can use the Master 
logic-analyzer system without addi- 
tional large expenditures. Typical- 
ly, the logic analyzer can transform 
a 100-gate schematic, including 10 
flip-flops and three counters, into 
code for a single 8751 wP. This sam- 
ple circuit, which consists of about 
26 chips, requires 2.5k bytes of code 
for the 8751. The logic analyzer can 
also generate code for the 6804 pP 
family. 

The Master analyzer includes an 
interactive simulator, which can 
complete a simulation on the sample 
circuit in 1.7 msec. The simulator 
allows you to set inputs and break- 
points, and to monitor outputs or 
any circuit node. Unlike some IBM 
PC-based simulators, this simulator 
requires no auxiliary processor. 


84 





User-defined inputs, breakpoints, probe 
points, and outputs make the Aldec simula- 
tor a powerful tool for pc-board, »P, gate- 
array, and PLA design. 


The Master logic analyzer can 
break a large schematic into seg- 
ments and produce different types 
of output for each segment. A $3000 
option, the Logic Networking Com- 
piler, produces code for multiple 
parallel Ps to replace circuits too 
complicated for a single processor. 

The Alice hardware/software 
package allows you to connect the 
design you created on the PC to its 
intended hardware environment, 
enabling you to debug your design 
before building it. The Alice hard- 
ware includes PROM and 8751 pro- 
grammers, 32 digital ouput lines, 
and 32 digital input lines. The Alice 
hardware/software package costs 
$3900.—Maury Wright 

Aldec-Automated Logic Design 
Co, 3525 Old Conejo Rd #111, 
Newbury Park, CA 91820. Phone 
(805) 499-6867. 
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— OPTIONAL 
<’ CURRENT 
<’ SENSE 


I 


_ UDN-2998W © 
‘DUAL FULL-BRIDGE MOTOR DRIVER 
for 2-Phase Stepper, or Brushless 
DC Motors 


@ Load Voltages to 50 V- 
-@ Output Current to +2 A Continuous, 
_ or +3 A Peak 
e External Current-Sensing Capability 
_ @ Output Enable for External PWM 
@ Logic-Compatible Inputs 
@ Internal Thermal own 
Protection = 
e Crossover Current Prciccion 
_@ Improved Internal Suppression 
Diodes 
e Monolithic Reliability. 
@ 12-Pin Power-Tab SIP 
e Clip-On Heat Sink Available | 


| Write for Engineering Bulletin. 
29319. 6 Le 


CHECK 64 ON READER SERVICE CARD. 


TYPICAL OUTPUT 





THE MARK OF RELIABILITY 





4$S-5120 
> 2 RAGUE Sprague continues as the innovator in power interface with the broadest assortment of 
current-sourcing power drivers. You can get them with high voltage (to 200 V), high 


current (to 4A per output), and smart-power BiMOS. Functions 
are available from 4 to 32 sourcing outputs; many combined 


with shift-registers, latches 


OR POWER INTERFACE, 222" 
@ commercial/military 


ipplications including automotive, telecommunications, printers and other peripherals, plus business machines. 
Sprague Electric Company, a Penn Central unit, World Hdatrs., Lexington, MA. For Brochures WR-172C, WR-189 
nd Wk-203, write to Technical Literature Service, Sprague Electric Company, P.O. Box 9102, Mansfield, MA 02048-9102. 
or applications assistance, call Mark Heisig or Tom Truax at (617) 853-5000. Ui i > SPRAGUE 
tf iw 
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ow we've made sure 


the chips locked in 
but youre not. 


ZIF and LIF PGA sockets, 
plus our minimal profile 
spring sockets in 

PGA footprint. 





Whichever direction you take in 
microprocessor technology, AMP makes 
sure you have the socketing options 
you need to make it pay off. 

Our high pressure tin sockets 
for plastic leaded packages come with 
an exclusive Positive Lock retention 
system that keeps chips secure during 
handling and shipping. Ceramic chip 


carrier sockets feature duplex plated 
contacts and snap-on covers that 
accommodate heat sinks. Both are 
available in standard and surface- 
mount versions. 

AMP offers you more: high-speed, 
surface-mount sockets on .020” centers. 


Gold-plated plastic carriers and sockets. 
For pin grid arrays, sockets in ZIF and 


LIF styles, plus custom VHSIC 
capability. 

Choose your technology. AMP 
makes it easy to implement, with full 
socketing support. 

Call (717) 780-4400 and ask 
for the AMP Sockets Desk. 

AMP Incorporated, Harrisburg, 
PA 17105-3608. 
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se a interconnecting ideas 


Low-height sockets in 
all standard sizes 
(JEDEC A, B, D), with 
duplex-plated contacts 
for sure performance. 
High-speed, surface- 
mount sockets feature 
0.5pF, 1.4nH contact 
characteristics. 





LEADTIME INDEA 








Percentage of respondents 


ITEM 
TRANSFORMERS 


Toroidal 
Pot-Core 
Laminate (power) 


CONNECTORS 
Military panel 


Flat/Cable 
Multipin circular 
PC 
RF/Coaxial . 2 : 3.0 
Socket : | 45 3.6 
Terminal blocks a | 47 3.8 
Edge card : : 44 
Subminiature 3.7 8.0 
Rack & panel 1 : (67 4.2 
Power / : : 


PRINTED CIRCUIT Bosnoe 
Single-sided 


Double-sided 
Multilayer 
Prototype 


RESISTORS 


Carbon film 

Carbon composition 
Metal film 
Metal oxide 
Wirewound 
Potentiometers 
Networks 


SWITCHES 
Pushbutton 
Rotary 
Rocker 
Thumbwheel 
Snap action 
Momentary p y 


WIRE AND CABLE _ FU) 
Coaxial _ 77 38 
Flat ribbon / ; 0 ‘AA 2.4 
Multiconductor : 20 0 96 4.7 
Wire wrap a 14 7 7 26 
Power cords 4 a a7 fk 3.6 
Other | : 8 : 
POWER SUPPLIES | pal . 

Switching 6 30 69 10 @ O 7G 86 
Linear 9 18 64 9 9 O 68 65 


CIRCUIT BREAKERS 
15. 15 47 
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HEAT SINKS : 
2 CU 24 a7 0 0 0 42 4.0 
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ITEM 
RELAYS 


General purpose 3 
PC board > @§=660 010 
Dry reed : 
Mercury 
Solid state 46 
DISCRETE SEMICONDUCTORS 
Diode 29 6 4.6 
Zener 35 
Thyristor . 29 o 63 
Small signal transistor : 4. 6 63 
FET, MOS / : 21 - 4 67 
Power, bipolar 27 2 78 
INTEGRATED CIRCUITS, DIGITAL 
CMOS - 18 32 9 9 0 6 8.4 
Tih 5 
LS 





























46. | 2 7.2 












Communication/Circuit . 56 sf 2 7.3 
OP amplifier i - 0 9 66 
Voltage regulator 42 


MEMORY CIRCUITS - 
RAM 16k 


RAM 64k 
RAM 256k 
ROM/PROM 
EPROM 
EEPROM 


DISPLAYS mes aes 
Panel meters a 46, 2g? 18 
Fluorescent 40 0 20 40 
Incandescent an 13 
LED 2 8 =— 4 SC 
Liquid crystal 2- 13, 

MICROPROCESSOR ICs | 

8-bit y 98 ey 3 wey o 


16-bit (0 ae 20 eo 
FUNCTION PACKAGES 

Amplifier 29 ao 14 0 0 
Converter, analog to digital ae | 27 33. 8 0 Be 62 
Converter, digitalto analog 0  ##25 50 25 O O 85 62 


LINE FILTERS 
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25 25 18 3750 +O 75 8.0 
CAPACITORS 
Ceramic 30 30. 35 5 
Ceramic monolithic 29 43 2A 7 
Ceramic disc 27 33-33 0 
Film 14° 43 36 7 
Electrolytic 18 41 3 6 
Tantalum 11 33. 34 22 
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Source: Purchasing magazine's electronic business survey 
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ABBOTT'S NEW 
TRIPLE-OUTPUT 100 kHz 
200-WATT SWITCHING 
DC-DC CONVERTER. 


When an application calls for a small yet powerful converter, Abbott 
delivers the juice. That’s why Abbott has created the model BC200. With 
a 2.5 watt/cubic inch power density, it delivers a reliable 200 watts with 
low ripple/noise and EMI within the limits of MIL-STD-46]B. 

Its mechanical design protects it from the most adverse environmental 
conditions and thermally allows for optimal heat dissipation to keep junction 
temperature below 110°C. A field-proven design and construction process 
provides dependable performance under severe shock and vibration. Its low 
profile makes it compatible for ATR sized applications. All this adds up to a 
triple-output converter that lives up to our reputation—‘When reliability is 
imperative®”’ 

Standard features include automatic short-circuit protection and current 
limiting. Plus, a wide array of options make model BC200 adaptable to just 
about any aerospace application. Soon, Abbott will offer a complete family 
of model BC converters including 60 ana 100 watts with single and quad- 
ruple outputs. Call or write for complete specifications and our new Abbott 
Military Power Supply Catalog today. 

Abbott Transistor® Laboratories, Inc., Power Supply Division, 5200 West 
Jefferson Blvd., Los Angeles, CA 90016 (213) 936-8185. Eastern Office: 
(201) 461-4411. Southwest Office: (214) 437-0697 London Office: 

0737 82 3273 
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MODEL BC200 SPECIFICATIONS 


DIMENSIONS 

Input voltage 

Outputs 

Switching frequency 
Efficiency 

Ripple/noise 

Line regulation 

Load regulation 

EMI 

Environment 

Input protection 
Operating temperature range 
Storage temperature range 
MTBF * (Ground benign) 
Standard 

ER option 

MTBF * (Air inhabited) 
Standard 

ER option 


*MIL-STD-217D (50°C Baseplate) 


1.875" x 5.75” x8” 

22 to 32 Vdc 

SV, +12 V;or5V, +!I5 V 

100 kHz 

60% minimum 

100 mV peak-to-peak maximum 
10 mV (22 to 32 V dc) 

10 mV main (0.5% aux outputs) 
Meets MIL-STD-461B 
MIL-STD-810C, MIL-S-901C 
MIL-STD-704D 

—55°C to +100°C 

—65°C to +125°C 


140,000 hours 
1,100,000 hours 


23,000 hours 
160,000 hours 


WHEN RELIABILITY IS IMPERATIVE. 


MILITARY POWER SUPPLIES 
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ne high costol 


Crisp, almost startling, 1280 x 800 pixel clarity at a crisp, 
almost startling price. The new W Y-700 graphics subsystem 1s 
the one monitor that lets you run both standard IBM software 
and high resolution applications for the IBM PC, PC/XT, 
PC-AT, the WYSEpc and other PC-compatibles. 

$1595. Complete. Monitor and board. 

Now you can realize the full potential of Computer-Aided 
Drafting and Design packages like Autodesk’s AutoCAD and 
CalComp’s Cadvance. The new graphics-based personal 
computing environments — Microsoft’s MS Windows and 
Digital Research’s G.E.M.— finally have the high resolution 
display they were made for. Desktop publishing packages get 
the screen treatment they deserve. And off-the-shelf IBM 
packages — Lotus 1-2-3, Microsoft’s Flight Simulator — take 
on brilliant new dimensions. 

If you’re familiar with our full line of computer display 
products, none of this will surprise you. Nor will it surprise 
you that we now ship more terminals than anybody but IBM* 
ASCII terminals, DEC-compatible ANSI terminals, IBM- 
compatible personal computers, color display terminals, high 
resolution graphics displays. 

For more information about the W Y-700 and our 
full line of computer display products, write or 
call today. | 


IBM PC, IBM PC/XT and IBM PC-AT are trademarks 
of International Business Machines Corporation. 
AutoCAD is a trademark of Autodesk, Inc. Cadvance is 
a trademark of CalComp. Lotus 1-2-3 is a trademark of 
Lotus Development Corporation. Flight Simulator and 
MS-Windows are trademarks of Microsoft Corporation. 
G.E.M. is a trademark of Digital Research Corpora- 
tion. *Dataquest 1985 mid-year terminal ship- 


ment update. 
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[_] Yes, please send me detailed information on the WY-700 and 
the entire Wyse product line. 
_] I would like to see a demonstration of the WY-700. = EDNa30686 




















Call 1-800-GET-WYSE 2. Title 


Mail to: Wyse Technology, Attention: Marcom Department, 


3571 N. First Street, San Jose, California 95134. © 1986 Wyse Technology 
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SEE US AT COMDEX BOOTH #1840 | 
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If you're spending more time cross- 
checking spec sheets than doing your 
real job, you're wasting precious 
design time. 
So 3M is adding our new Modular 


Connector System—MCS— just 
Ps for you. The new MCS family 

broadens our range of PWB con- 
\.  nectors and cables, and lets you 

specify 3M reliability for more applica- 

tions than ever before. MCS nylon and 
polyester components feature a variety 
of contact materials, for both 156” and 
100” applications. 

Now you can specify our new MCS 
components for an entire array of 156” 
connector applications: MCS boara- 
mount and wiremount sockets that feature 
our patented L/H contacts; headers in 
straight and right-angle solder tail designs, 
mass terminating card-edge connectors, 
plus a full complement of mating ribbon 
cables. Your .100" connector applications 
are covered, too. In addition to offering 
all the 156” connector styles in 100” 
sizes, you can also get one 
BS and two row pin strip head- 

Wi\\\ ers in straight and right- 
ii}j} ~angle designs; stackable 
Yj Niremount PCB connectors 
| that save valuable board 
space; a selection of ca- 
















Too many components from too many 
vendors can breed mass confusion. 
With 3M’s broader line, you’re covered. 








Switches; and flex circuit connectors in 
straight or right-angle designs, to help 
you make connection to flat-conductor 
flat cable. 

3M even makes sure you get exactly 
the connector you need by letting you 
specify variations such as connector 
body material, plating thickness, pin 
density, etc. for our MCS components. 
So you virtually eliminate the risk of order- 
ing components with the wrong specs. 

Our new, broader line of MCS compo- 
nents is backed by The 3M Risk Reduc- 
tion Plan. It helps cut scheduling and 
design risks by getting you the con- 
nectors and reliable specs you need, 
when you need them. It helps you get 
quick answers to your questions from 
a 3M sales representative, or the Tech- 
nical Service Engineer who answers 
our toll-free product information 
hotline (1-800-328-7732). 
And, best of all, it’s sup- 
ported by our nationwide 
network of 3M distributors. 

For the specifics on 
our new, broader | 
line of quality 3M con- 3 gy | 
nectors, call your3M a» & 
Distributor. Orwrite @ @ .. 
Electronic Products § © 
Division/3M, P.O. & § 

















bles with 100” spac- Box2963, 
ing; shunts that change Austin, TX 
PCB circuits without DIP 78769-2963. =e 
3M hears you... 
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How to convert a VAX 
Tektronix Aided Engineering 


aa 
HRN 





WorkSystem is a trademark of Tektronix. 


DEC, VAX, VMS, and MicroVAX are trademarks of Digital 
Equipment Corporation. 


Copyright 1985. All rights reserved. 


computer into a powerful 
design and test system. 


A complete, fully integrated electronic 
design system. Running on one of 
the world’s most popular engineering 
computers. Imagine what you could 
do with a tool like that. 

And it’s just one phone call away. 
Thanks to Tektronix. 

We've implemented the entire 
Tektronix WorkSystem”™ family on the 
full spectrum of VAX computers. 

To give you complete development 
support— from design capture and veri- 
fication through test— all within DEC’s™ 
VMS™environment. That's Tektronix 
Aided Engineering. 





The family includes WorkSystems 
for design, simulation and layout of 
standard cells, gate arrays, structured 
custom and full custom circuits, even 
PC boards. Other WorkSystems support 
test and measurement, and software 
development. 

Every WorkSystem shares Our 
unique Designer's Database that lets 
you partition your design, making 
team engineering a reality. The open 
architecture design of the database 
also allows you to interface any of your 
existing tools with our WorkSystems. 
So your prior investments in hardware 
and software are protected. 

For all their power, Tektronix Work- 
Systems are Surprisingly easy to learn, 
easy to use. And they re backed by 
the kind of service and support pro- 
grams that you've come to expect 
from Tektronix. 


If you haven't selected your CAE 
tools yet, let us help you put together 
the best system for your needs. Or if 
you already have a DEC MicroVAX IL!" 
VAxXstation Il, VAX 11/750, VAX 11/780 
or VAX 8600, let us turn It into a Tektronix 
Aided Engineering tool, right now. 

Either way, the right buttons to push 
are 800/547-1512 (in Oregon, 800/ 
542-1877). Or write Tektronix, CAE 
Systems Division, 5302 Betsy Ross 
Drive, Santa Clara, CA 95054. 


See Us in Booth 202-302 ADEE West, March 11-13, 1986 Moscone Center, San Francisco, CA. 
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Semicustom-array 
directory 


This year’s semicustom arrays offer much higher — 
density, more functions, improved performance, 
and greater reliability than did earlier arrays. 
Semicustom arrays are now suitable for 
portable systems, computers, memo 
systems, and automotive circuits. 








David Smith, Associate Editor 





96 EDN March 6, 1986 


ecently introduced semicustom arrays offer 

more on-chip logic, more LSI-level functions, 

and better performance than did arrays avail- 
able a year ago. Although semicustom arrays have long 
been suitable for implementing random logic, they can 
now replace not only discrete random logic but also MSI 
and LSI chips in such demanding applications as porta- 
ble systems, high-speed processors, video and memory 
subsystems, signal processors, automotive circuits, and 
industrial systems. In comparison with the standard 
products they replace, these semicustom arrays save 
pe-board real estate and power, offer more functions, 
improve performance, and increase reliability. 

By far the most dramatic improvement in 
semicustom arrays is in gate density: Some CMOS 
arrays let you implement as many as 50,000 gates on 
one die (five times the number of gates that last year’s 
arrays offered) so you can integrate much more of a 
system on an array than before. 

The largest of these CMOS arrays, the LCA10129, 
has 129,042 equivalent 2-input gates. LSI Logic and 
Toshiba, which developed the array jointly, achieved 
such a large gate count by adding gates in the spaces 
otherwise reserved for wiring channels (Fig 1). 


The LCA10129 is the largest of a family of five 
channelless arrays, which the two companies unveiled 


in October 1985. LSI Logic calls the family the 
LCA10000 Compacted Array Series; Toshiba calls it the 
TC118G Series. The arrays are fabricated in 1.5-~m 
technology. The smallest array in the series, the 
LCA10038, contains almost 40,000 gates, so it’s about 
the same size as the largest channelless array from any 
other vendor. 

The higher density that channelless arrays offer 
comes at the expense of lower gate utilization, however, 
because the wiring between gates on channelless ar- 
rays must run over other gates. Because a gate that’s 
under a wiring channel is, in effect, part of the wiring 
channel itself, you can’t use the gate for logic functions. 
LSI Logic, whose CAE design system assigns these 
wiring channels over the gates automatically, estimates 
that 40% of the gates are available for logic. In con- 
trast, on conventional arrays having gate counts great- 
er than 10,000, you can use between 70 and 90% of the 


‘gates, according to vendors of these arrays. 


This year’s conventional arrays also offer increased 
density, although they can’t match the density afforded 
by the channelless arrays. In the past year, both NEC 





Semicustom arrays are your gateway to higher levels of integration 
in products ranging from computers to cars. (Illustration courtesy 
Fairchild) 
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Recently introduced semicustom arrays let 
you implement as many as 50,000 gates on 
one ate. 


and Fujitsu introduced conventional (channeled) arrays 
having 20,000 gates. Like the channelless arrays, both 
companies’ conventional arrays are fabricated in 
1.5-um technology. 

Despite their lower gate utilization, however, 
channelless arrays offer more gates for logic implemen- 
tation than do conventional arrays. The LCA10129, the 
largest channelless array, makes 51,617 (40% of 
129,042) gates available for logic implementation; the 
largest conventional arrays make only 18,000 (90% of 
20,000) gates available. 

Because they’re fabricated in 1.5-ywm technology, the 


MAXIMUM 5G 
SYSTEM 


CLOCK 
FREQUENCY (Hz) 
3G 









Compacted Arrays offer very short gate delays as well 
as high density. On the Compacted Arrays, the delay 
through a 2-input NAND gate (driving two loads) specs 
0.7 nsec typ, which is as low as the delay for some ECL 
bipolar arrays. However, because CMOS devices fur- 
nish lower currents than bipolar devices do, CMOS 
arrays’ performance is more susceptible to the loading 
of a system’s interconnects, and therefore systems 
employing CMOS arrays will operate at lower speeds 
than will systems designed on ECL arrays having the 
same gate delay. 

Another series of channelless arrays, the U Series 


@ GaAs FET 
m Si ECL 
m Si CML 
@ Si TTL 
@ si MOS 


100k 


HIGHEST LEVEL OF | 
INTEGRATION ACHIEVABLE 
(EQUIVALENT 2-INPUT GATES) 


Circuits operating to 3 GHz or containing as many as 50,000 gates are now possible on some semicustom arrays. Price and power 
constraints limit high-speed (GaAs and bipolar ECL) arrays to only hundreds or thousands of gates; low-speed, low-power CMOS technology, 
however, lets vendors put enough transistors on chip for 50,000-gate designs. 
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from Hughes Aircraft (Ref 1), specs even lower gate 
delays than do the 1.5-um arrays from LSI Logic. 
Although they’re fabricated in 2-~m technology, the U 
Series arrays have gate delays of only 0.4 nsec, a spec 
as low as that for some ECL arrays. (However, because 
the ECL arrays have superior drive capabilities, sys- 
tems using ECL arrays operate at much higher clock 
speeds than do systems using CMOS arrays. ) 

The largest product of this series, the HU1140, is 
larger than any array except the five Compacted Ar- 
rays; it contains 40,672 gates. The vendor estimates 
that you can use 60% (24,000) of the HU1140’s gates for 
logic. The nine other arrays in the family range in 
complexity from 1040 to 32,120 equivalent 2-input 
gates. As with LSI’s Compacted Arrays, Hughes’s 
layout software assigns wiring channels where needed 
over gates on the array. 

These large arrays do present problems, however. 
The major difficulty in putting a system on a big array 
is that most modern test equipment can accommodate a 
maximum of only 256 I/O pins. Driving a design with 
tens of thousands of gates from only 256 pins requires 
tens of thousands of test vectors. To keep test vectors 
and test time down while maintaining an acceptable 
level of test coverage, you'll have to design your system 
carefully for testability. 

One way to design for testability is to buy your 
semicustom arrays from a company that offers 
macrocells that implement test circuitry. LSI Logic 
offers macrocells that include circuitry that you can use 
to implement scan-path test methods. These macrocells 
implement a form of scan-path design, which lets you 
serially inject a known state into the storage elements 
in the macrocells. With the scan-path design, you can 
initialize a circuit more easily than you could by running 
a large number of test patterns. 

Even with these macrocells, test development and 
fault simulation can take as much time in your develop- 
ment schedule as logic design and simulation can. 
Furthermore, because of the I/O restriction that an 
integrated design places on the debugging of your 
system, putting a large array in the middle of your 
circuit board can make the board difficult to test. 


LSI blocks integrate portable systems 


Because LSI-level, on-chip building blocks provide 
predefined, predesigned functions (processing and 
memory elements, for instance), they reduce your 
design time; because the vendor can supply test vectors 
for them, they reduce your test-development time. In 
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Fig 1—To pack 129,042 gates onto one IC (the LCA10129), designers 
at LSI Logic and Toshiba removed the dedicated routing channels 
and covered the surface of the chip with gates. This type of array, 
which the two companies developed jointly, can integrate designs 
having as many as 50,000 gates. 





ECL arrays with on-chip RAM, such as the QM1600S from AMCC, 
can implement video and memory subsystems. The QM1600S’s RAM 
specs 6-nsec access time and 1280 bits of memory. 
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On-chip LSI-level circuits let you design a 
32-bit processor with an integral 64k-bit 
ROM on one CMOS array. 


addition, these LSI-level circuits are crucial for making 
some special functions possible at all—you need them, 
for example, to integrate kilobit memory blocks on an 
array. LSI-level blocks are always more expensive on 
an array than they are as discrete parts, however, so 
you'll want to use them only in applications where space 
or clock-frequency requirements justify the expense. 
The most common LS]I-level circuits on arrays are 
memory blocks. Fujitsu has two lines of array products 
that have varying sizes of RAM and ROM. The AVM 
Series includes as much as 4k bits of ROM, 2k bits of 
RAM, and between 1k and 4k logic gates on a single 
die. The company’s recently announced UHM Series 
offers six times the memory capacity and four times the 
number of logic gates of the AVM Series. Because it has 
as much as 24k bits of ROM and 12k bits of RAM, the 


UHM Series can implement a useful amount of micro- 
code and temporary storage memory on one chip. 

Instead of loading programs into RAM, as do conven- 
tional computers, portable systems often carry pro- 
grams in onboard ROM, saving RAM for working 
space. A number of semicustom arrays now have on- 
board ROM. One such array, the LSA2006 Structured 
Array from LSI Logic, contains 64k bits of ROM, 
enough for several applications routines or for an 
operating system. 

Other LSA2000 Series arrays contain LSI-level 
blocks such as multiplier/accumulators and ALUs in 
addition to memory. Two of these arrays have ALUs 
that are similar in operation to the 2901 Series bit-slice 
processors. Another of these arrays integrates a gener- 
al-purpose ALU with 2.25k bits of RAM and 3000 logic 


Vendors offer more customer support 


Semicustom array vendors are 
providing more customer sup- 
port—such as workstation sup- 
port, training, CAE software 
availability, and design centers © 
—than they made available last 
year (Ref 1). \For example, 
semicustom-array vendors have 
made noticeable efforts to sup- 
port popular engineering work- 
stations. As a result, you can 
create net lists for a variety of 
arrays on any one workstation, 
and you can even complete the 
physical design of some arrays 
on the same workstation. For 
gate-array design, many librar- 
ies are available on the work- 
stations from Mentor Graphics 
(Beaverton, OR) and Daisy Sys- 
tems (Sunnyvale, CA). A num- 
ber of semicustom-array vendors 
now also support workstations 
based on the IBM PC. 

_ Although most designers don’t 
currently perform physical de- 
sign themselves, more designers 
will begin to perform this pro- 
cess in the future. On work- 
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stations from Mentor Graphics, 
you can now perform the entire 
design process—from schematic 
capture to physical design and 
PG-tape generation—for Gould/ 
AMI gate arrays. Later this 
year, Motorola and NCR will 
offer design libraries that let 
you both design and lay out ar- 
rays on the Mentor Graphics ma- 
chines. The Motorola and NCR 
CMOS arrays are jointly sup- 
ported by the two companies. 
Libraries for other arrays, such 
as jointly supported CMOS ar- 
rays from Fairchild and VTI, are 
currently available for logic de- 
sign on these workstations. 


Vendors offer free libraries 


To encourage customers to 
use their products, some 
semicustom-array vendors are 
reducing or eliminating the fee 
for their libraries. To qualified 
users, Fujistu offers free librar- 
ies for its gate-array families on 
workstations from Daisy Sys- 
tems, Mentor Graphics, and 





Valid Logic (San Jose, CA). (A 
qualified user is one who has 
agreed to develop a chip with 
the company.) A free library can 
save you thousands of dollars in 
engineering costs. 

For designers using the IBM 
PC, General Electric supports 
the cell library for its IGC20,000 
Series 2-u~m gate arrays on 
P-Cad (Los Gatos, CA) CAE 
systems. With GE’s libraries, 
the P-Cad system can offer an 
IC-vendor-supported design sys- 
tem for accurately designing and 
simulating array designs. The 
system does not perform layout, 
however; you transfer a net 
list and simulation vectors to GE. 


IC vendors supply software 


Instead of merely supplying 
cell libraries for CAE systems 
on workstations, some compa- 
nies are bringing their own de- 
sign systems up on these work- 
stations. International 
Microcircuits Inc offers its 
Easygate software for Daisy and 
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gates. You can choose from three Structured Arrays 
that have one or two 16 16-bit multiplier/accumulators 
on chip. Besides designing and testing these cells, the 
company supplies test circuitry and test vectors for 
verification of the completed IC. 

Another boon for portable-system designers is the 
fact that many of these arrays—whether they’re CMOS 
digital, bipolar digital, or linear arrays—operate at 
voltage levels below the 5V standard. Many arrays can 
operate at 3.3V, which is emerging as the standard for 
low-voltage systems. In fact, for battery-powered sys- 
tems, some vendors offer arrays that can operate with 
supply voltages below 3.8V. For example, Ferranti 
Interdesign’s Digilin arrays operate with supply volt- 
ages as low as LV. 

Remember, however, that circuits that use lower 


supply voltages experience both increased gate delays 
and decreased noise margins. When you consider a 
low-voltage design for an array, you should contact the 
array vendor to determine how it derates the perform- 
ance of its array with sub-5V supplies. 

For a portable application that must use a 5V supply, 
you can use arrays that offer low power consumption. 
Array manufacturers can lower the parts’ power con- 
sumption by using certain techniques during fabrica- 
tion. Cherry Semiconductor, for example, uses ion- 
implantation techniques to create a total of more than 5 
MQ of resistance on its 3100 Series arrays. This level is 
two to three times the amount of resistance found on a 
typical linear array. Because the extra resistance re- 
duces current levels, you can use it to design low-power 
bipolar circuits. 


Mentor machines. VTI has made 
its complete IC-design suite 
available on Hewlett-Packard 
(Palo Alto, CA) workstations. 
LSI Logic supports its LDS III 
CAE on Sun (Mountain View, 
CA) workstations running Unix. 
You use these software packages 
to create net lists and test 
patterns. 

Some array houses are even 
exchanging software, both to 
make the design process easier 
and to make their CAE software 
compatible with that of other 
companies. LSI Logic’s LDS 
software can be found at a num- 
ber of semicustom-array houses, 
including Texas Instruments and 
AMD. Similarly, through a 
major development agreement, 
NCR and Motorola will combine 
the software used to design 
NCR’s standard-cell ICs and Mo- 
torola’s gate arrays. Both com- 
panies will offer both types of 
products, so you can travel to 
either company, use the same 
software to develop an array, 
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and have either company fabri- 
cate your design. 

Unfortunately, the most direct 
effort to unify the wide variety 
of CAE software, the EDIF 
standard, has not yet been wide- 
ly implemented by semicustom- 
IC vendors. EDIF version 1.0, 
which promises to create a com- 
mon vehicle for transporting 
gate-array design information, 
has been published, but vendors 
are slow to create ports from 
their design systems to the pro- 
posed standard. Only Motorola 
has made the commitment to in- 
troduce EDIF software for 
workstations in 1986. 

Finally, vendors are gradually 
beginning to offer their custom- 
ers more training and design 
support than they offered last 
year. Most companies already 
offer some form of training, and 
some are making their training 
more accessible. For example, 
Gould/AMI sponsors free semi- 
nars on designing semicustom 
arrays on workstations. Control 





Data (Minneapolis, MN), which 
offers IC-design tools but 
doesn’t sell its own gate arrays, © 
has opened a center where engi- 
neers can learn many facets of 
IC design, including how to de- 
sign and implement gate arrays. 

To bring design support to 
companies that aren’t near pro- 
prietary design centers, some 
semicustom-array vendors give 
third-party design houses access 
to their products and design 
tools. General Electric, for ex- _ 
ample, has signed agreements 
with three design houses: Ad- 
vanced Logie Solutions (Port- 
land, OR), Owl Electronic Labo- 
ratories (Old Saybrook, CT), and 
Texas Arrays Inc (Carrollton, 
TX). Hitachi has made a similar 
agreement with Diplomat Elec- 
tronics (Melville, NY). 
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This year’s conventional arrays also offer 
increased density, although they can’t 
match the density afforded by channelless 
arrays. 





Because of their on-chip RAM and high gate density, 
recently developed arrays can implement computer 
circuits that arrays couldn’t implement before. High- 
speed (>200-MHz) arrays now include as many as 5000 
gates, 1280 bits of RAM, and the capability to imple- 
ment gigahertz circuitry. Processors implemented with 
these arrays can attain higher integration levels and 
clock frequencies. : 

The Am3500 family of ECL gate arrays from Ad- 
vanced Micro Devices, for example, offers the highest 
level of integration available for an ECL array. It 
comprises three products: the Am3500B standard 4988- 
gate array, the Am3550 5228-gate array with TTL and 
ECL I/O circuitry, and the Am3525 3500-gate array 
with an onboard, 1152-bit RAM. All the arrays offer 
three speed/power options for each gate; the fastest 
array specs 0.6-nsec worst-case switching time. In 
addition to 5000 gates, the Am38500B and Ams550 
include as many as 134 and 124 I/O cells, respectively. 
You can configure each of the I/O cells on the Am3550 to 
operate with pseudo-ECL (5V reference), true-ECL 
(—5.2 and 5V reference), or TTL signals. The true- 
ECL cells can also operate from —4.5 and 5V voltage 
supplies. 

GaAs arrays, which manufacturers introduced in 
1985, raised the maximum clock frequency for semi- 
custom arrays from 600 MHz to 3 GHz. Honeywell, 
Harris, and Triquint now offer GaAs arrays that have 
hundreds of logic gates. These new arrays are several 
times more expensive than ECL arrays, however, and 
they cause transmission-line effects that complicate 
board-level design, so they’re suitable only for high- 
priced applications (such as military ones) requiring the 
highest performance (Ref 2). 


Build video and memory subsystems 

Arrays that combine ECL circuitry with on-chip 
RAM are also useful for building video and memory 
subsystems. Because on-chip ECL RAMs have access 
times as low as 5.5 nsec typ, they can function as 
very-high-speed caches and video-data buffers. For 
example, to buffer a video signal for a 1024 1024-pixel 
image that refreshes at 30 Hz—a typical spec for 
high-resolution monitors—you need approximately 32M 
bps of video data per bit of resolution. A 5.5-nsec RAM 
could, therefore, read out video data at speeds ap- 
proaching 100M bps, which would be more than enough 
bandwidth to buffer the video data. 

In particular, you can implement scratchpad memo- 
ries, caches, video processors, and video buffers on 
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Linear and digital macrocells make it easy for you to develop 
linear/digital circuits on the FB330 Series arrays from Micro Lin- 
ear. The library of macrocells includes op amps, video amps, 
oscillators, and timers. 


arrays. Alternatively, you can use the linear/digital 
arrays for A/D and D/A circuits, or you can use arrays 
as an interface between high-speed ECL processing 
and standard TTL I/O signals. 

Both Advanced Micro Devices (AMD) and Applied 
Micro Circuits Corp (AMCC) offer ECL arrays with 
on-chip RAM. Both arrays spec about 1200 bits of RAM 
and 6-nsec access times, but the AMD Am3525 has 3500 
logic gates; the AMCC QM1600S has 1600 gates. When 
on-chip circuitry accesses the RAMs, they operate 
faster than do standard ECL RAMs. Off-chip memory 
access is somewhat slower, depending on the I/O cir- 
cuitry you design; even so, these arrays can match the 
performance of most discrete-component implementa- 
tions. 

For memory systems that don’t need the fast access 
time of ECL arrays, you can use CMOS arrays that 
have memory (such as the Fujitsu and LSI Logic CMOS 
arrays). These arrays offer more memory than the 
ECL arrays, and they’re suitable as look-up tables in 
video systems and as register files in microcomputers. 

Linear/digital arrays are suitable for implementing 
the interface between the digital (data-input) and ana- 
log (CRT drivers) sections of video circuits. Not only 
can you implement data-conversion circuits on these 
arrays, but you can take advantage of the arrays’ 
predefined macrocells, which simplify and speed the 
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One way to design for testability is to buy 
your semicustom arrays from a company 
that offers macrocells that implement test 
circuitry. 


design of your circuit. 

Arrays that have LSI-level cells on chip—LSI Log- 
ic’s Structured Arrays, for example—are useful in 
signal-processing applications. The high levels of inte- 
gration on these semicustom arrays let you integrate 
more digital-signal-processing functions on a single IC. 
Furthermore, because these arrays include processing 
cells, you don’t have to design those cells in discrete 
gates. Not only is your IC-design process simpler, but 
the circuits operate at higher speeds, because they’re 
more dense than random gates. 

The LSA2008 Structured Array, for example, has 
two 16X16-bit multiplier/accumulators and 5000 logic 
gates. You can use the multiplier/accumulators to con- 
struct fast Fourier transform circuits, taking advantage 
of their separate accumulate paths. For on-chip data 
and signal processing, you can use the LSA2011, which 
includes one 16X16-bit multiplier/accumulator, four 4- 
bit-slice ALUs, and 5000 logic gates. This array can 
implement a 16-bit processor that can control digital- 
signal processing through the multiplier/accumulator. 
Similarly, the array can form the basis for a general- 
purpose CPU. 

Semicustom arrays can also implement filters, ampli- 
fiers, and A/D and D/A converters that are useful in 
analog signal-processing applications, such as telecom- 
munications. For instance, CMOS linear arrays like the 
W Series arrays from Exar can implement switched- 
capacitor circuits to create filters and other linear 
circuits. Switched-capacitor circuits are generally easi- 
er to design, particularly in CMOS, than their purely 
linear counterparts. However, the frequency response 
of switched-capacitor circuits is limited to a fraction of 
their clock frequency, so these circuits can handle only 
signals whose frequency range is less than 1 MHz. 

Because many circuits can’t operate under such limi- 
tations, however, bipolar linear arrays are more widely 
used than CMOS linear arrays in analog signal pro- 
cessing. Some bipolar linear arrays, for instance, can 
operate at frequencies in the hundreds of megahertz, a 
capability that’s necessary in high-speed data-process- 
ing circuits, such as fiber-optic transceivers. Two such 
arrays, members of Tektronix’s Quickchip family, have 
npn transistors that spec fr at 6.5 GHz with a collector 
current of 12 mA. 

Some of these arrays also provide predesigned cells, 
that is, organized patterns of components upon which 
vendor-designed macros fit. You can design with these 
macros as you would with components, simulating them 
with Spice models provided by the vendor. Arrays that 
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support macros need more generic component specifi- 
cations, so none of them can offer the 6.5-GHz perform- 
ance of the Tektronix arrays. Still, arrays with prede- 
signed cells have fr specs as high as 1 GHz, so they’re 
useful in less-demanding communications applications. 

Among the macros that semicustom-array vendors 
provide are bandgap voltage references, bandgap regu- 
lators, operational amplifiers, buffers, and compara- 
tors. Each macrocell on Raytheon’s RLA120 array can 
implement one of three types of op amps—4558, 324, or 
3403—or one of two types of comparators—339 or 365. 
For its Macrochip Series arrays, Ferranti Interdesign 
also offers transconductance amplifiers and S/H cir- 


EDN’s semicustom-IC tables 


Following this article are three product tables (pg 
112) and a section describing semicustom-array 
manufacturers (pg 127). Each of the three prod- 
uct tables—MOS digital arrays (including GaAs 
ICs), bipolar digital arrays, and linear/digital ar- 
rays—has three subdivisions: Capacity, Perfor- 
mance, and General Information. You can use 
these tables to determine whether a product line 
meets your application’s integration and perform- 
ance requirements. 

_ However, the actual performance of your de- 
sign on an array depends on the macrocells you | 
use and the physical layout that results from your 
design. Therefore, you'll still need to work with a 
vendor to get a firm estimate of how your circuit 
will perform on a particular array. 

In the section on semicustom-array manufactur- 
ers, you'll find information on workstation sup- 
port, design responsibilities, macrocell libraries, 
and production schedules and requirements. The 
following simulation parameters appear in the de- 
scriptions in macrocell libraries: intrinsic delays 
(ID), load-dependent delays (LD), set-up-and-hold 
parameters (SUH), temperature sensitivities 
(TS), voltage sensitivities (VS), power dissipation 
(PS), fan-in (FI), and fan-out (FO). 

Because the cost of a semicustom IC depends 
on the complexity and volume of the application, 
the section doesn’t list prices. Instead, it lists 
(under “Inputs for Cost Estimation”) the criteria 
that each vendor requires to give you a cost 
estimate. 
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The largest channelless array makes 51,617 
gates available for logic implementation; 
the largest conventional arrays make only 
18,000 gates available. 


cuits. When you use the FB830 arrays from Micro 
Linear, you can take advantage of macros that imple- 
ment video amplifiers, a modulator/demodulator like 
the LM1496, triangle oscillators, and timers. These 
macros can make designing array-based communica- 
tions circuits similar to designing with standard parts. 


Hardy arrays drive automotive circuits 


Semicustom arrays also find application in automo- 
tive circuits, which are sometimes more demanding 
than even military applications. Not only must automo- 
tive ICs operate over extreme temperature ranges, but 
they must operate normally at 12V and sustain tran- 
sient surges to greater voltages. To monitor the operat- 
ing conditions of an automobile, these arrays must have 
both on-chip analog circuitry and the ability to convert 


analog signal levels to digital signals for control by a 


central processor. 
The BC8G Series linear/digital arrays from Barvon 


Research can handle many of the extremes of automo- 
tive electronics. Arrays in this series can operate over 
temperatures ranging from —55 to +125°C and with 
power and signal levels as high as 40V. The company’s 
BiCMOS technology (which combines bipolar and MOS 
transistors on one chip) gives the arrays’ linear circuits 
the accuracy of bipolar transistors while making the 
digital circuits easier to design. 

A BC8G array contains between 585 and 1149 linear 
components and 250 to 400 equivalent 2-input logic 
gates. Its digital gates supply some control logic, which 
could, for example, control a car’s taillight assembly. 
The array’s eight to 11 npn transistors, which can drive 
more than 100 mA, can control other automobile elec- 
tronics. The array includes as much as 1.82 MOQ of 
resistance in diffused resistors, and it has a program- 
mable capacitor for which you can specify values of 10 to 
50 pF. 

For developing prototypes for automotive applica- 


Every house an array house 


A novel service from LSI Logic 
Corp lets you not only create 
your proprietary logic designs © 
on arrays, but create your own 
arrays for your systems. LSI 


Logic’s Composable Arrays can | 


include your choice of LSI-level 
standard cells, metal-configur- 
able RAM and ROM, standard 
cells, and gate-array cells. You 
specify the types of circuits on 


the base array, and the vendor © | 


creates a custom array that you 
use to implement different de- 


signs including those circuits. In 


essence, you create your own 
gate arrays and then implement 
your designs on them. 

For example, assume your 
company is developing a series 
of processors that all use the 
same type of caching scheme. 
The processors all use the same 
amount of memory, but the in- 
terface and control logic for each 
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processor is different. You could — 


design a Composable Array that 
contained the proper amount of 
memory and logic for imple- 
menting any of the processor’s 
caches and then have LSI Logic 


prepare base wafers. Then you 


could design a variety of cache 


chips on the base wafers, taking 


advantage of both the bulk man- 


_ ufacturing possible with base 


wafers and the fast turnaround 


time possible with individual 
— caches. 


This service represents one of 
the next steps in vendor-custom- 
er relationships in the semi- 


custom-array industry. Not only | 


do you interconnect the circuits 
on the Composable Array, but — 


you define what types of circuits — 


you have to work with. Because 
Composable Arrays let you de- 
fine the types of on-chip func- 
tions they’ll have, your arrays 


are more like fully custom ICs 


than gate arrays. Still, once 
you ve defined the base array 


and LSI Logic has fabricated it, 


you can take advantage of the 
quick turnaround time and low 
development costs that gate ar- 
rays offer. 

By amortizing the cost of the 


development of the base array 
across several final implementa- 
_ tions, you'll spend less money 


than you would if you used fully 


_ custom techniques. Even though 


Composable Arrays are less ex- 
pensive, they let you design 

every layer of your array, much 
as you could with a fully custom 


‘implementation. Although this 


service wouldn’t suit smaller 
companies that don’t develop 
lines of similar products, it could 
give larger companies a valuable 


- advantage in array development. 
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Its 64k bits of on-chip ROM allow the LSA2006 Structured Array 
from LSI Logic Corp to store an operating system or several 
applications programs next to a user-designed CPU. Eight 2901- 
equivalent circuit blocks and 4300 logic gates let you design a 
self-contained processor. 


tions, Ferranti Interdesign supplies kit parts—ICs 
whose components are connected to pins. You can use 
the components in a breadboard to make a prototype of 
your design. The kit parts’ specs are identical to the 
companies’ MO Series linear arrays (Monochips). The 
kit parts include npn and pnp transistors in addition to 
diffused resistors that vary between 200 and 100 k0). 
The Monochips’ 20V breakdown voltage lets them 
implement linear designs that operate at 12V levels. 
For more demanding circuits, one array in the series, 
the MOD, can operate at voltages as high as 36V. 
Ferranti Interdesign specs these arrays over —55 to 
+ 125°C, so they’re suitable for automotive applications. 


High-voltage ICs suit industrial uses 


Arrays with both linear and digital circuitry, such as 
the BC3G Series from Barvon, are particularly useful 
in industrial-control applications. Such arrays let you 
create linear/digital interfaces with some degree of 
customized control circuitry on chip. Because of the 
wide variety of A/D converters on the market, putting 
data-conversion circuitry on arrays may not be econom- 
ical in many control systems. However, because they 
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integrate control and conversion circuitry, the arrays 
can use less power and space than multichip implemen- 
tations use. 

Many industrial applications also require arrays hav- 
ing a large voltage range. Arrays in such systems must 
have a large signal-voltage capacity so that you can 
connect them to sensors and measuring equipment, 
thereby integrating the control-system interface. In- 
dustrial ICs must usually spec an_ operat- 
ing-temperature range of —40 to +85°C, so you can use 
arrays suitable for automotive applications in industrial 
systems. 

The Genesis 3500 from Cherry Semiconductor, a 
linear array with a photodiode on chip, is suitable for 
sensors in industrial applications. The company houses 
the array in a transparent epoxy package. The 3500 has 
59 small-signal npn, two power npn, and 24 small-signal 
pnp transistors, as well as 214 resistors. The power npn 
transistors can operate at currents as high as 300 mA, 
so the array can drive high-current industrial-control 
components, such as relays. | 

All the linear arrays in Cherry’s Genesis Series can 
operate at 20V and over the military temperature 
range, making them suitable for most industrial, and 
many automotive, applications. Some members of the 
series offer an extended-performance option that gives 
you npn transistors capable of operating at 400 mA 
(without the option, the arrays have 200-mA power 
transistors). The company can also put two chips in one 
package, so you could, for example, combine an array 
with a discrete power device, a temperature-sensitive 
IC, or an LED in a single package. EDN 
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STANDARDS UPDATE 


FCC TELECOM RULES, PART 68 





Clarification of the 2nd, 3rd and 4th Report and Order (Docket 81-216) was offered by Mr. Bill Von Alven of the FCC to attendees of 
the EIA/ITG Conference in Washington, DC. The November conference attracted over 150 persons from the telephone and related indus- 
tries to a series of specialized talks and demonstrations focussed on telephone interconnect issues. 


The 2nd Report and Order now allows the connection of digital Network Channel Terminating Equipment to the network, while at 
the same time requiring testing and registration as with analog devices. 


The 3rd Report and Order cleared up a number of rules and most particularly changed the signal power and on-hook resistance limits 
under Part 68. The 4th Report and Order offered clarification on the standards for alarm dialers. 


The premier public demonstration of a specialized Part 68 Workstation™ from Compliance Design Incorporated also highlighted the 
EIA/ITG. Attendees saw demonstrations of a single rack setup that incorporates all the equipment necessary to test to the electrical spec- 
ification of Part 68. 


The Workstation tests include: (1) hazardous voltages and currents, (2) signal power limitations, (3) balance, (4) impedance limitations, 
(5) billing protection, and (6) surge. By putting all this technology together in a single unit, Compliance Design has made testing to the 
Part 68 specification simpler and easier than with jury-rigged collections of equipment now used in many locations. Cost of the Part 68 
Workstation is $49,950 (FOB Boxborough, MA) and includes complete documentation plus one full day of training. Circle the Com- 
pliance Design Reader Service Number below for more information. 


FCC EMISSIONS RULES — COMPUTERS, PERIPHERALS, AND ELECTRONIC EQUIPMENT, PART 15 


A complaint from Keytronics to the Federal Communications Commission has caused government action against a foreign manufacturer. 
Five retail outlets have been cited for handling Model 5151 keyboards made by the Taiwanese firm Behavior Communications. Keytronics 
complained that the keyboards did not have the proper FCC authorization and that Behavior Communications therefore had an unfair 
trade advantage. 


As budgets are trimmed in Washington, investigation and enforcement rely more and more heavily upon ups and complaints like this. 
The Commission’s resources are better spent in handling actual non-compliance cases than in routine cataloguing and rulemaking. 


And attacking a manufacturer’s or importer’s distribution chain is one of the most effective remedies the Commission has in interdicting 
illegal equipment. Retailers, distributors, and even lessees and owners are liable for compliance with such regulations as FCC Part 15. 
Fines and possible imprisonment are effective deterrents to the sale of non-complying devices. There are several recent cases in which the 
FCC attacked distribution channels in an effort to stop the sale of non-complying devices. 


ELECTROSTATIC DISCHARGE | 


Static problems sweep across the nation on the heels of cold, dry weather. Tied to this will be innumerable computer crashes resulting 
from electrostatic discharge (ESD). Though these failures are often misdiagnosed as line transients, the fact is that a variety of common 
occurrences as simple as a spark jumping from an operator’s finger can be at fault. 


Before a fatal data loss strikes your equipment, take steps to protect it and your customers from the hazards of ESD, advise the engineers 
at Dash, Straus & Goodhue, Inc. They can test, modify, and verify equipment as complying with industry and government standards. 


An exclusive charge reservoir probe tip gives the Compliance Design ESD simulator a slew rate of up to 20,000 volts per nanosecond. 
It simulates the actual human-ESD event better than any other instrumentation, and allows engineers to test for ESD protection more 
accurately. For information on the simulator and ESD standards, contact Compliance Design. 


COMPLIANCE ENGINEERING 1985-1986 NOW AVAILABLE AT NO CHARGE. 


The leading reference book for compliance topics is now available free of charge to engineers, attorneys, and others with compliance 
responsibility. Topics covered include: FCC Part 15 and Part 68, CS-03 (Canadian, telecom interconnect), VDE (West German, emis- 
sions), and ESD. COMPLIANCE ENGINEERING 1985-1986 is an expanded version of last year’s first edition. It includes authorita- 
tive articles on design, test procedures, fixes, and legal rules and interpretations. To receive your copy at no charge, circle the Reader 
Service Number below. 


All inquiries are handled in complete confidence. 


For information on Dash, Straus & Goodhue, Inc., circle no. 73 
For information on Compliance Design Inc., circle no. 74 
For a copy of COMPLIANCE ENGINEERING 1985-1986, circle no. 75 


Dash, Straus & Goodhue, Inc. 
593 Massachusetts Avenue 
Boxborough, MA 01719 
617-263-2662 





Dash| Straus Goodhue 
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Now there’s something you can do about over- 
priced, under-utilized gate arrays: 

Bring them to us. We'll take your biggest gate 
array ideas, and make them a lot smaller and more 
profitable—with GE standard cells. 


CONVERT YOUR GATE ARRAYS INTO 
HIGHER PROFITS. 


On a 6,000-gate array, for example, our standard 
cells will yield equal or better performance, with 
a 30% reduction in die size. Which converts to a 50% 
savings in production costs. And if that weren't enough 
of an incentive, here’s another: GE standard cells 
are custom-fabricated, so you can upgrade your design 
without having to jump to a prohibitively larger die size. 





to cut your gate 


A FULL RANGE OF LOGICAL CHOICES. 


A standard cell conversion is also the perfect 
opportuntity to enhance your chip with additional 
logic—incremental upgrades like another thousand | 
gate equivalents; or even additional functions. Our 
ISC20000 Standard Cell Library is one of the very few 
offerings large functional-block macros, to let you reap 
the cost benefits of standard cells for more complex 
chips. We have over 200 fully-characterized cells and 
Flexicell™ macro functions, plus a wide selection of 
large regular cells, such as 29CO0 bit-slice family and 
variable-size RAMs and ROMs. 

And here's the best part; even with add-on logic, 
your GE standard cell will probably take up less space, 
and cost less to produce, than your original gate array. 
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I'm interested. Show me how GE standard cells can cut my gate arrays 
down to size—and cut my production costs in half! 





NAME 





TITLE 





COMPANY NAME 





ADDRESS 





CITY STATE Car 












BUSINESS PHONE eee on 
 — Mail to: 





GE Semiconductor 
Custom Integrated 
Circuit Department 

General Electric Company 
Mail Stop IM-13, 1 Micron Drive 
Research Triangle Park, NC 27709 











array costs by 50% 


we can convert one to the other at the push of a button. 


NEW HIGHS IN SPEED AND DENSITY. 


With our 2-micron, dual-layer metal CMOS THE SHORT CUT TO GREATER SUCCESS. 
process—and proprietary cell-design software—we ee ee 
can build chips with variable-height macros and large You have nothing to lose but high production 


blocks spanning multiple rows. Which means we can _ costs. So go ahead. Clip the coupon, or call GE Semi- 
offer you greater density, speed, and routability than conductor today, at (800) 626-2001, ext. 710. 


other vendors. Plus fully automated placement, And cut those gate arrays down to size—with 
routing, and verifications, to further reduce costs and a GE standard cell conversion. 
shorten turnaround time. It’s one more reason GE stands for Great 

All we need to perform a standard cell conversion is Engineering. 


your TEGAS", Daisy, FutureNet®, Mentor Graphics" or 


P-CAD net list. And if you have a GE gate array, it 
only takes a phone call—we've already got your design G a N = a A [ (a6) FE [ Fe C T R i C 
on file. Since our gate array and standard cell libraries 

are built on the same macro functions and CAD software, GE and & are registered trademarks of General Electric Company, U.S.A. 
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“HARRIS SEMICONDUCTOR TO 2520 









“INTEGRATED CIRCUIT SYSTEM: 


__INTEGRATED MICROCIR 
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CAPACITY PERFORMANCE 
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BIPOLAR DIGITAL ARRAYS (Continued) 


CAPACITY PERFORMANCE 
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LINEAR/DIGITAL ARRAYS 





CAPACITY 
























= 

< |NUMBEROFNPNOR | NUMBER OF PNP OR tl 

ui [NMOS TRANSISTORS |PMOSTRANSISTORS | 9 4 

. no a 

> > wn ays < < < nN 

5 ) un, wl eee E E E mee 

é te freee |g = = zc 
Q 5 cF.o|52s = = = a 

= ‘ wth Ww =o al 

fe) O soa%6|=2°9 2 2 a < 

MANUFACTURER a. rag Zaaa|z2a2 9 me me ea 

















180k TO 
4.78M 


15 TO 56 









DATA LINEAR | DLO31 TO | BIPOLAR | a@1040 | 161060 | 2708 | 117044 | 2708 | 45kTO 180k — 
\e4 : | , 





450k 
BIPOLAR 247040 | 68 TO 148 20 TO 49 rss 340k TO 1M 
tJ @ i ‘ Be a - ) 5 


‘MICROLINEAR. ~*| ~+~FB300__ | ‘| 24 Ce 
| ee Pe : 805k 
712k 

a ee 








POLYCORE ELECTRONICS 








TELMOS 


VATIC SYSTEMS POLYUSE | BIPOLAR ae 2470 40 | 60 TO 135 ae 38 TO 72 ~1.2M TO” 
| | . teeta bone TST 58 : sae} __2.4M_ 





120 EDN March 6, 1986 


PERFORMANCE GENERAL 




























SURFACE MOUNT 





CERAMIC DIP 
PIN-GRID ARRAY 


PLASTIC DIP 
LCC 


(Io, Ip = 1mA, IN MHz) 


AMBIENT OPERATING- 
TEMPERATURE 


(PROGRAMMABLE) 
RANGE (°C) 


TYPICAL SMALL- 
SIGNAL NPN OR 
TYPICAL SMALL- 
SIGNAL NPN OR 
NMOS h,, 


NMOS F, 
POWER-SUPPLY 


NUMBER OF 
POLYSILICON 
RESISTORS 
NUMBER OF 
CAPACITORS 
CAPACITANCE 
RANGE (pF) 
RANGE (Vv) 
PACKAGES 


PINCH OR 





NOTES AND REMARKS 


Cc 
L 
G 
S 











p 

























5T0 16 400* 150 11020" -85 TO PCLGS *800 MHz ON 7600 ARRAY. **12V ON 1100 
+125 AND 1400 ARRAYS 
0 TO 350 1000* 250 170 35° oo 10 PCLG DLO31 TO 124 P, = 600, DL231 TO 324 V = 
125 20 MAX. | 


H-SPEED OPTION YIELDS 700 MHz. _ 













cr oe 0.5 10 22 137018 | —55TO PCLG INCLUDES 22 DEDICATED FLIP FLOPS. 
siete beeeeree eerie ete UL CC ti‘(‘(‘(<‘(‘(#NN(U(L 









zero 


mrows | oMAK | 1000 [teu | 12 MAK [55 Soe PCL FB330 ONLY. MACROCELLS AVAILABLE. 
ee: 
ERE lee oo eel 
aoe 


3 















2T09 5 TO “PCLGS** | *TRANSISTOR CELL IMPLEMENTS NPN OR 
+125 LATERAL PNP. **DIE AVAILABLE UNPACK- 


2. — aa saa TO 720 or TO 1 4708 + TO 15 ip TO 70 +— fet i 









+ las 





EDN March 6, 1986 121 

















If you’re having a whale of a problem 


getting your system down to size... 


CTD holds the solution. 


At CTD, we offer total 
system integration with our 
TM6000 Silicon Gate CMOS 
Analog/Digital Semi-Custom 
Array, plus CMOS Digital Gate 
Array and Thick Film Hybrids. 

Our Macrocells Library, 
available on Daisy CAE 
workstation and in hardware 
kit parts, include D/A, A/D 
converters, VCO, switched 
capacitor filters, and many 











more. Call or write today to 
order our comprehensive 
TM6000 Design Manual at 
USS70. 


Ep 


CHARTERED-TELMOS 
DESIGN PTE.LTD. 


249 Jalan Boon Lay, Singapore 2261 
Tel: (65)-265-1066, TIx RS 21419 
FAX: (65)-261-0766 


a member of Singapore Technology Corporation oS 


Representatives/Distributors: 

Hong Kong: Karin Electronic Supplies Co. Ltd. 
Tel. No: 3-898252. e Taiwan: General Industries 
(Taiwan) Inc., Tel. No: 02-764-51 26. 


Seynresalirciioe 
reyceycuccveaveniiars 









Zero-in on total device 
programming flexibility with the advanced 
Micropross ROM 5000D. With this system 
WelU mj or=laleMZelelmalsntom o)cerce-vetleaiiarcwmarelt 
changing hardware and software 
configurations. Programming virtually any 
PROM, EPROM, EEPROM, PAL®, IFL or 
naltercoreoyalace) | (=) me(-\ulecmmare)\a- laren lamears 
future: the 5000D provides a massive 

448 kbytes of user RAM to handle all 
foreseeable chips; users automatically 

get a free disk-based software 

updating service. 











You can choose from two 
versions: a standalone workstation 
complete with keyboard, screen and disk 
fo lahYcoWe) r= ¥e (@)'\ res 0) f= (el clore) @-leleelamre)s 
15)\V ums ba Ose V ale Mee) en}ey-lale)(ccmeslelaam (oc laele 
Micropross unique menu-based softkey- 
driven operating software for the ultimate 
in user-friendly programming. 


Call for details: ask fora 
copy of the Micropross video. 


PPiicrorross 


Micropross European Head Office: 
Parc d’activité des Prés 

5, rue Denis-Papin 

59650 Villeneuve d'Ascq 

France 

Tel: (20) 47.90.40 Telex: 120 611 MUPROSS F 
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FROM THE FIRST FAMILY 
ARRAYS... 
NEW ADDITION 









| can remember when it all began at 
Hughes in 1979. With a single metal 
lO (Okomielelelrer-ti-e-lae-\/bellaleromaal-1a 
the Hughes family of military gate 
arrays has grown. In 1985 the 2 micron 
(l.¢= 1.2 microns), double metal 
U-series of channelless gate arrays 
WE: to ole) gabe (-t-Yer-lale(-to mice) samial-m 0) gey- (or 
est, high performance line of HCMOS 
arrays in the semiconductor industry. 


And now, our latest arrival, the 

eli C-I dali m-1e]0]ce]] alee) We) mole | (on Ore) goer: 
ration’s entire military CMOS line: 
L5000, L7000 and L10,000 Series 


Meet the members of our family. We 


ar-\i-Melal-mcela@-a-1a’maalitic-(ava-|e)e)|(er-idlelar 


And that’s just for starters. Hughes 
channelless gate arrays open the door 
to full-custom ASICs, with unique, 
sakelae)iiialion Oi. @lomere)gale)iar-tdelal-meyi 
EEPROM, analog anddigital. _ 









H-Series Array Family 

Double metal HCMOS, |,,, = 1.8 
microns, t,, = 500 A, clock frequency 
to 35 MHz. Five array sizes ranging 
from 1000 to 8000 equivalent gates. 


V-Series Array Family 

Double metal HCMOS, |,,, = 1.2 
microns, t,, = 300A, clock frequency 
to 50 MHz. Five array types ranging 
from 1000 to 8000 equivalent gates. 


U-Series Array Family 

Double metal HCMOS Il, |,,,= 1.2 
microns, t,, = 300A, clock frequency 
to 100 MHz. Ten channelless array 
types with 1000 to 41,000 gate com- 
plexities. Pin counts to 256. Each 


output drive capability of 7 TTLloads. 


L5000-Series* Array Family 
Five double metal HCMOS types. 
Complexity from 880 to 5902 
equivalent 2 input gates. 


A SLICE OF THE FUTURE 
HUGHES 


Mlol-w-Nale](=1¢0) ar ttc) ii ¢-1a) a-lelele- 
tory manager for VLSI design at 
the Missiles System Group of 
Hughes Aircraft. Mr. Angleton 
holds several patents in the field 
fo) f-{-1a a] (exe) ale [8 [e1¢e) reli gele|imel-s-J(e 1g) 
late n ice e)disat-(avme) aie lial-icelare) mial= 
Hughes gate array development 
efforts. 


L7000-—Series* Array Family 

Eight double metal 2.0 micron HCMOS 
types ranging from 880 to 10,013 . 

Toru NE-U-laha-ailaloleim@er-tictoe 


L10,000-Series* Array Family 

A future channelless HCMOS III array 
family with 1.5 micron design rules and 
129,000 equivalent gates. 


We're always growing at Hughes. The 
First Family of gate arrays gets bigger 
late mel-1ac-] maida -r-Cevamal-\) me [-1al-le-tdlelae 
OF- 1] e) midi tm ekm coler-\VayUicam cele] ar-1e)e) ice 
of- | (fo) a al-1-10f-ma m0 Le]al-t-Mel =] gal (ore) ale le (ei ce) 
Division, 500 Superior Ave., Box H, 
INIEMWY/ oe) gi di =1-¥-leial O7 ac )dololotiohe] oe 
(714) 759-2727. 


*The L5000, L7000 and L10,000 array families are 

jo) goxe [Ule (-Miter-1ab-1-1om Com dal-Mal0le|al-t-w.vi gel ¢-ba a @lelg ele) e- hale) a) 
ohVA (al-¥ Uh) mole | (on @xe]gelole-tilelamielm@-y-l(-m committe a-lale 
government contractors. 





SEMICONDUCTOR 


HUGHES 





AIRCRAFT COMPANY 


Jai fete] [oltlon ge] go) hs h-j Te). | 
TaXel Oks} 4gt-\M =i {-1e1dge)al(er-meigele]e) 
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TELESIS GIVES YOU MORE THAN 
ONE PATH TO THE FUTURE. 





SMD TOOLBOX 
For surface-mounted and thick-film 


hybrid designs. 









arn pees 


ECL TOOLBOX 


Automates design of transmission lines. 





ANALOG 
Automatically handles non-uniform 
characteristics. 





DIGITAL 
Over 1,000 components can be 
designed as a single data base. 






















THE CAD WORKSTATION FOR 
EVERY PCB TECHNOLOGY. 
Most CAD systems just can’t 
handle today’s complex PCB designs. 
But the Telesis EDA-700 Design 
Workstation lets you follow any 
technology path—from digital to 
analog to ECL to SMD. It also gives 
you complete design tools. Like 
schematic creation. Automatic 
placement and routing. Design rules 
checking. Artwork generation. And 
it’s so flexible it can even handle 
tomorrow’s PCB designs, regardless 
of device technology, density 
or packaging technique. 
Telesis takes you beyond 
conventional design 
solutions. Our unique 


Thermal Analyzer software predicts 
thermal behavior prior to proto- 
typing. And our fully integrated 
Design Capture System places 
low-cost productivity tools in the 
hands of the engineer. 

With all this capability at an 
affordable price, it’s no wonder that 
Telesis ships more PCB CAD work- 
stations than anyone else in the U.S. 

For complete information, call us 
at 617-256-2300. Or write Telesis, 
Two Omni Way, Chelmsford, MA 
01824. We'll put you on the path to 
the future of PCB design. 


Telesis 
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Advanced Micro Devices Inc 
Bipolar arrays: 

901 Thompson PI 

Sunnyvale, CA 94088 

(408) 732-2400 


CMOS arrays: 

5900 E Ben White Blvd 
Austin, TX 78741 

(512) 462-5815 

Circle No 526 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list. 
ACCEPTABLE: Layout generated by customer's software. 
DISCOURAGED: Functional block diagram, unsimulated sche- 
matic, layout generated by vendor's software, PG tapes. 


DESIGN TOOLS 
Customers use LDS software for schematic capture, simulation, 
timing analysis, layout, and test-program generation. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, IBM PC. 
DESIGN CYCLE : 

CUSTOMER PERFORMS USING OWN TOOLS: (Bipolar arrays) 
Logic design and simulation, timing analysis, test-pattern generation, 
and (optionally) placement and routing. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: (CMOS 
arrays) Logic design, simulation, test-program generation, and 
checking. 

VENDOR PERFORMS: Placement and routing, network-equiva- 
lence check, and post-layout simulation. 


TRAINING 

COURSE: You can attend a 4-day course in Austin, TX. Other 
training performed on individual basis. 

DOCUMENTATION: Design manuals available; no commitment 
necessary. 


SUPPORT FACILITIES 
Austin, TX and Sunnyvale, CA. 


CYCLE TIMES 
DESIGN: 1 to 3 weeks, CMOS; 4 to 6 weeks, bipolar. 
PROTOTYPING: 5 to 8 weeks, CMOS; 4 to 6 weeks, bipolar. 


INPUTS FOR COST ESTIMATE 
Array and package type, volume, schedule, temperature range, 
screening requirements. 


ALTERNATE SOURCES 
CMOS: LSI Logic 





Applied Micro Circuits Corp 
5502 Oberlin Dr 

San Diego, CA 92121 

(619) 450-9333 

Circle No 527 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Converted net list with vectors, circuit specification, 
and logic diagrams. 


DESIGN TOOLS 
Macromatrix design kit includes engineering-rules and design-rules 
checking, front annotation, and test-program formatting. 


WORKSTATION SUPPORT 
Mentor, Daisy, Valid, Tektronix/CAE, and Tegas 5 simulator. 
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DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture, simulation, and test-vector generation. 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Engineering- and design-rule checks, net-list generation, front-anno- 
tation calculation. 

VENDOR PERFORMS: Layout, fault grading. 


FUNCTION LIBRARIES 

Q1500 Series ECL: Library includes 125 functions built from as 
many as 750 gates; users can define new functions using existing 
library elements; simulation parameters include ID, SUH, PD, FO. 
Q700 Series ECL: Library includes 115 functions built from as many 
as five 2-input gates; users can define new functions using existing 
library elements; simulation parameters include ID, SUH, PD, and 


TRAINING 

COURSE: A 5-day session is available in San Diego, CA; no 
design commitment needed. 

DOCUMENTATION: Design manuals and application notes are 
available before design commitment. 


SUPPORT FACILITIES 
San Diego, CA. 


CYCLE TIMES 
DESIGN: 2 to 5 weeks. 
PROTOTYPING: 5 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Logic schematics, product specifications, quantities, and delivery 
schedules. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
Signetics Corp and Thomson CSF; alternate sourcing effected 
through PG-tape transfer. 


Array Technology 
1297 Parkmoor Ave 
San Jose, CA 95126 
(408) 297-3333 
Circle No 528 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Schematic or logic diagram. 
DISCOURAGED: Net list. 


DESIGN TOOLS 

CAE software provides schematic-capture, net-list generation, simu- 
lation, layout, and Fairchild-Sentry test-program-generation capabili- 
ties. CAE access occurs through alphanumeric terminals. 


WORKSTATION SUPPORT 
Mentor Graphics. 


DESIGN CYCLE 
CUSTOMER PERFORMS USING VENDOR’S TOOLS. All logic 
design, simulation, test-program generation, and layout tasks. 
VENDOR PERFORMS: Logic minimization, custom cell creation; 
any other steps at customer’s option. 


FUNCTION LIBRARIES 

Library contains 74 functions built from as many as 47 2-input gates; 
users can define new functions using existing library elements or 
discrete gates; all elements have been built and tested; simulation 
parameters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 
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TRAINING 
COURSE: A 5-day session is included in design fees; course is 
offered in San Jose, CA. : 
DOCUMENTATION: Design manuals are available upon design 
commitment. 


SUPPORT FACILITIES 
San Jose, CA. 


CYCLE TIMES 
DESIGN: 6 to 12 weeks. 
PROTOTYPING: 3 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count and package type. 


PRODUCTION COMMITMENTS 
Nonrecurring engineering charge is lower with design commitment. 


ALTERNATE SOURCES 
NCR Corp; alternate sourcing effected through PG-tape transfer. 





AT&T Technologies 

1 Oak Way, Rm 2WC-106 
Berkeley Heights, NJ 07922 
(800) 372-2447 

Circle No 529 


DESIGN TOOLS 
AT&T CAD software performs circuit analysis over nominal and 
worst-case processing and temperature parameters. 


WORKSTATION SUPPORT 
AT&T. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Complete spec- 
ifications. 

VENDOR PERFORMS: Technology-compatibility study, circuit 
analysis, and layout. 


CYCLE TIMES 
DESIGN: 1 to 2 months. 
PROTOTYPING: 1 to 2 months. 


INPUTS FOR COST ESTIMATION 
Technology, chip size, package, volume, QA requirements. 





Barvon Research Inc 
1992 Tarob Ct 
Milpitas, CA 95035 
(408) 262-8368 

Circle No 530 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Layout data generated by vendor's software. 
ACCEPTABLE: Functional block diagram, simulated or unsimu- 
lated schematic or net list, layout data generated by customer's 
tools, PG tapes. 


DESIGN TOOLS 

Barvon provides tools accessible through timesharing on Control 
Data Corp’s Cybernet; internal tools support cell compaction for 
chip-size reductions to 45%. 


WORKSTATION SUPPORT 

Apollo, Metheus, Valid, and Mentor workstations; layout data in- 
cludes cell outlines only; internal cell data available after contract 
negotiation. 
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DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design. 

VENDOR PERFORMS: All simulation, testability-analysis, test- 
program design, and post-layout analysis functions. 


FUNCTION LIBRARIES 

Library contains functions built from as many as 180 2-input gates; 
users can define new functions based on existing library elements; 
85% of library cells have been built and tested; simulation parame- 
ters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 

COURSE: A 3-day course is available in San Jose, CA prior to 
design commitment; $1000. 

DOCUMENTATION: Manuals available before design commit- 
ment; $500, updated monthly. 


SUPPORT FACILITIES 
Santa Clara, CA. 


CYCLE TIMES 
DESIGN: 2 to 3 weeks. 
PROTOTYPING: 5 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, memory requirements. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
None. 





California Devices Inc 
1051 S Milpitas Blvd 
Milpitas, CA 95035 
(408) 945-5000 

Circle No 531 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list using vendor's 
macrocells. 


DESIGN TOOLS 

CDI uses Hilo-3, SC MEDS, and Maskap V for simulation, physical 
design, and verification; design system runs on DEC VAX minicom- 
puters. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, and Tektronix/CAE. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, logic design and simulation, timing analysis, testability 
analysis, placement and routing, network-equivalence check, and 
post-routing simulation. 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Above plus test-pattern generation and custom-cell creation. 

VENDOR PERFORMS: Any design step at customer's option. 


FUNCTION LIBRARIES 

Library includes 200 functions built from as many as 208 2-input 
gates; users can define new functions using existing library elements 
or discrete gates; 100% of library cells have been built and tested; 
simulation parameters include ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING 
COURSE: Four courses range from 1 to 5 days. 
DOCUMENTATION: Design manuals available prior to design 
commitment. 
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frames in several depiha: aed 
attractive styles. Even divide © 
them without losing slots.” 

















BICC-VERO packaging is specifically 
chosen for some of the world’s most 
successful electronic systems. No mat- 
ter what your plan calls for, we can 
build to suit. 

We've earned our reputation by pro- 
viding two critical commodities — ex- 
ceptional quality across one of the 
broadest ranges of IEC standard prod- 
ucts in the world, and the expertise of 
innovative design and manufacturing 
engineers. 


Our skills, our creativity, and our 
leading-edge CAD/CAM facilities make 
it easy for us to provide customers with 
customized parts whenever it’s 
necessary. 

We do it all, we do it well, and we do 
it on time. Find out for yourself... write 
for our new ‘full line’ catalog today! 


®Multibus is a registered trademark of Intel Corp. 
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BICC-VERO ELECTRONICS INC. 
40 Lindeman Drive, Trumbull, CT 06611 
(203) 372-0038 

FAX: (203) 372-6224/TWX: 510-227-8890 
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SUPPORT FACILITIES 
San Jose, CA and Boston, MA. Dallas, TX and Los Angeles, CA 
centers opening in 1986. 


CYCLE TIMES 
DESIGN: 1 to 8 weeks. 
PROTOTYPING: 3 weeks. 


INPUTS FOR COST ESTIMATION 
Gate and pin count, operating temperature and voltage range, I/O 
specifications, screening requirements. 


PRODUCTION COMMITMENTS 
None. 





Cherry Semiconductor Corp 
2000 S County Trail 

East Greenwich, RI 02818 
(401) 885-3600 

Circle No 532 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Logic schematic, system definition and block dia- 
gram, IC schematic. 


DESIGN TOOLS 
Applicon AGS, Pspice, |S-Spice. 


WORKSTATION SUPPORT 
Applicon 860 and 870. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, logic design, simulation, timing analysis, logic minimization, 
Critical-path analysis. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Layout. 

VENDOR PERFORMS: Integration and packaging. 


TRAINING 
COURSE: None offered. 


SUPPORT FACILITIES 
None. 


CYCLE TIMES 
DESIGN: 12 to 15 weeks. 
PROTOTYPING: 14 weeks. 


INPUTS FOR COST ESTIMATION 
Estimated gate complexity, packaging, pin count. 


PRODUCTION COMMITMENTS 
Depends on vendor's involvement in design process. 


ALTERNATE SOURCES 

Genesis 1200, 1300, and 1400: Exar; 

Other arrays: Exar, Ferranti/Interdesign, MCE Semiconductor; al- 
ternate sourcing effected through layout-data transfer. 





Circuit Technology Inc 
160 Smith St 
Farmingdale, NY 11735 
(516) 293-8686 

Circle No 533 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list. 
DISCOURAGED: Black-box specification. 


DESIGN TOOLS 


CTI’s CAE system contains cell libraries, automatic layout, network- 
equivalency checks, and automatic test-program generation. Tools 
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include Hilo-2 and Hilo-3, Cadisys, and Cadigraph in addition to the 
Applicon AGS860 and NCA software. 


WORKSTATION SUPPORT 
Mentor, Daisy, Silvar-Lisco. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation, logic design, logic simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Above 
plus testability analysis, timing analysis, fault grading. 

VENDOR PERFORMS: Placement and routing, custom-cell cre- 
ation, network-equivalence check, and post-routing simulation. 


FUNCTION LIBRARIES 

Library includes more than 100 functions built from as many as 66 
2-input gates; users can define new functions based on existing 
library elements or discrete gates; all elements have been built and 
tested; simulation parameters include ID, LD, SUH, Fl, and FO. 


TRAINING 
COURSE: 12 courses available with documentation. 
DOCUMENTATION: Design manuals available without design 
commitment; $250. 


SUPPORT FACILITIES 
Farmingdale, NY. Maroni facilities in Wembley, UK. 


CYCLE TIMES 
DESIGN: 3 weeks typ. 
PROTOTYPING: 10 weeks. 


INPUTS FOR COST ESTIMATION 
Schematics, electrical specifications, environmental specifications, 
packaging, and screening requirements. 


PRODUCTION COMMITMENT 
None. 





Custom Integrated Circuits 
5343 Wayzata Blvd 
Minneapolis, MN 55416 
(612) 542-1115 

Circle No 534 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list. 

ACCEPTABLE: Functional block diagram, unsimulated schematic 
or net list, layout data, PG tapes. 


WORKSTATION SUPPORT 
Layout data available for Calma CAD systems and systems running 
Logcap or Tegas software. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, block-level functional simulation, logic design and simula- 
tion, timing analysis, logic-fault grading, test-program generation, 
custom cell creation, network-equivalency check, post-routing simu- 
lation, and timing routing. 

VENDOR PERFORMS: Array routing. 


FUNCTION LIBRARY 
I?L: Library includes 35 cells built from as many as 300 2-input gates; 
users can define new functions using existing library elements or 
discrete gates; 90% of library cells have been built and tested: 
simulation parameters include ID, LD, VS, TS, PD, Fl, and FO. 
CMOS: Library includes 50 cells built from as many as 400 2-input 
gates; users can define new functions using existing library elements 
or discrete gates; 90% of library cells have been built and tested; 
simulation parameters include ID, LD, SUH, PD, Fl, and FO. 
Continued on pg 139 
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TRAINING 
COURSE: None offered. 


SUPPORT FACILITIES 
Custom Integrated Circuits maintains a design center in Minneapo- 
lis, MN. 


CYCLE TIMES 
DESIGN: 4 to 20 weeks. 
PROTOTYPING: 4 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Specifications. 


PRODUCTION COMMITMENTS 
None required. 





Custom MOS Arrays Inc 
211 Topaz St 

Milpitas, CA 95035 

(408) 946-9111 

Circle No 535 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list with test vectors. 
ACCEPTABLE: Unsimulated schematic or net list, layout gener- 
ated by vendor’s software, PG tapes. 


WORKSTATION SUPPORT 
Valid, Daisy, Tektronix/CAE. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Partition- 
ing analysis, functional simulation, logic design. 

VENDOR PERFORMS: Logic design and simulation, timing analy- 
Sis, testability analysis, test-program generation, fault analysis, all 
subsequent physical-design tasks. 


FUNCTION LIBRARY 

Library includes 275 functions built from as many as 1000 2-input 
gates; users can build new functions based on existing library 
elements or discrete gates; all elements have been built and tested: 
simulation parameters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 
COURSE: A 5-day course is available. 
DOCUMENTATION: Design manuals are available. 


CYCLE TIMES 
DESIGN: 2 to 12 weeks. 
PROTOTYPING: 2 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Package type, gate count, screening-test requirements, production 
volumes. 


PRODUCTION COMMITMENTS 
None. 


Custom Silicon Inc 
600 Suffolk St 
Lowell, MA 01854 
(617) 454-4600 
Circle No 536 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Block diagrams, net lists. 


DESIGN TOOLS 


Schematic capture, net-list generation, simulation, layout, and test- 
program generation. 
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WORKSTATION SUPPORT 
Daisy, Mentor. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Specification, 
logic design, schematic capture, simulation, and test-program gener- 
ation. 

CUSTOMER PERFORMS ON VENDOR’S TOOLS: Schematic 
capture, simulation, and test-program generation. 

VENDOR PERFORMS: Partitioning, schematic capture, simula- 
tion, test-program generation, and physical design. 


TRAINING 
COURSE: On individual basis. 
DOCUMENTATION: Manuals available. 


SUPPORT FACILITIES 
Boston, MA; Vancouver, WA; Bellevue, WA; and Worthington, OH. 


CYCLE TIMES 
DESIGN: 4 to 9 weeks. 
PROTOTYPING: 5 to 7 weeks. 


INPUTS FOR COST ESTIMATION 
Circuit and system functions, gate count, ac requirements, dc 
requirements, and packaging. 


PRODUCTION COMMITMENTS 
None. 





Data Linear Corp 

11211 Prosperty Farms Rd 
Palm Beach Gardens, FL 33410 
(305) 694-0050 

Circle No 537 


CUSTOMER/VENDOR INTERFACE 
ACCEPTABLE: Functional block diagram, simulated or 
unsimulated schematic or net list, layout data, PG tapes. 


DESIGN TOOLS 
Data Linear’s design system supports analog simulation. 


WORKSTATION SUPPORT 
VIA Systems, DEC VAX. Cell outlines for layout on Calma, VIA, and 
Applicon CAD systems. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR TOOLS: Partitioning 
analysis, functional simulation, circuit simulation, timing analysis, 
post-routing simulation. 

VENDOR PERFORMS: Test-program generation, testability anal- 
ysis, chip routing, custom cell creation, network-equivalency check. 


TRAINING 

COURSE: A 10-day session is available in Palm Beach, FL after 
design commitment; $1000. 

DOCUMENTATION: Manuals available without design commit- 
ment; $250; updated quarterly. 


SUPPORT FACILITIES 
None maintained. 


CYCLE TIMES 
DESIGN: 2 to 3 weeks. 
PROTOTYPING: 8 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Preliminary schematic. 


PRODUCTION COMMITMENTS 
None required. 
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ALTERNATE SOURCES 
None. 





Electronic Technology Corp 
2037 North Towne Lane NE 
Cedar Rapids, IA 52402 
(319) 395-0567 

Circle No 538 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Functional block diagram, schematic. 


DESIGN TOOLS 
Simulation, Spice analysis, automatic routing, and design-rule 
checking. 


WORKSTATION SUPPORT 
Daisy, Mentor, and Calma GDS | and Il. 


DESIGN CYCLE 
CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation, logic design and simulation, timing 
analysis, critical-path analysis, and test-program generation. 
CUSTOMER PERFORMS ON VENDOR’S TOOLS: All of above 
plus placement, routing, and network-equivalence check. 
VENDOR PERFORMS: Custom-cell generation and PG-tape 
conversion. 


TRAINING 
COURSE: 2-day course in Cedar Rapids, IA. 
DOCUMENTATION: Available. 


SUPPORT FACILITIES 
Cedar Rapids, |A and Chicago, IL. 


CYCLE TIMES 
DESIGN: 1 to 3 weeks. 
PROTOTYPING: 5 to 7 weeks. 


INPUTS FOR COST ESTIMATION 
Preliminary diagram, gate count, packaging, and volume. 


PRODUCTION COMMITMENTS 
None. 


Exar Corp 

750 Palomar Ave 
Sunnyvale, CA 94088 
(408) 732-7970 
Circle No 539 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: For digital arrays, schematic or net list. For linear 
arrays, completed layout design on hook-up sheets. 


DESIGN TOOLS 
Simulation tools on VAX 8600 computer. 


WORKSTATION SUPPORT 
Daisy. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, logic design and simulation, testability analysis, and test- 
pattern generation. 

VENDOR PERFORMS: Above steps at customer's option, place- 
ment and layout, design verification. 
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TRAINING 

COURSE: None. 

DOCUMENTATION: Design manuals available prior to design 
commitment; $59. 


SUPPORT FACILITIES 
Design center in England. 


CYCLE TIMES 
DESIGN: 4 to 6 weeks. 
PROTOTYPING: 6 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic, packaging, test parameters, and production volume. 


PRODUCTION COMMITMENTS 
25,000 units. 


ALTERNATE SOURCES 

All products: R-Ohm, mask transfer. 

Linear products except V100, X100, W100, and XR400: Ferranti 
Interdesign, layout-data transfer. 

I7L products: Cherry Semiconductor, layout-data transfer. 


——— 


Fairchild Camera and Instrument Corp 
1801 McCarthy Blvd 

Milpitas, CA 95035 

(408) 942-2522 

Circle No 540 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list. 
ACCEPTABLE: Unsimulated schematic or net list. 
DISCOURAGED: Functional block diagram, layout data gener- 
ated by customer's software, PG tapes. 


DESIGN TOOLS 

Fairchild’s technology-independent CAE system supports schematic 
entry, database creation, simulation, testability analysis, automatic 
layout, and post-routing analysis. Users connect to the system using 
alphanumeric or high-resolution graphics terminals. You can lease 
Fairchild’s design system to run on your MicroVAX .or other VMS 
computer. 


WORKSTATION SUPPORT 

Mentor, Daisy, Valid, and Futurenet; cell-outline data available for 
Silvar-Lisco layout systems; internal cell data is available upon 
nondisclosure agreement. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, block-level functional simulation, logic minimization, test- 
program generation, testability analysis. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design, simulation, timing and critical-path analysis, testability analy- 
sis, fault grading, interactive or automatic routing, post-routing 
simulation. 

VENDOR PERFORMS: Custom cell creation. 


FUNCTION LIBRARIES | 

ECL: Library includes 60 functions built from as many as 60 2-input 
cells, users can define new functions using existing library elements; 
half of all library cells have been built and tested; simulation 
parameters include ID, LD, PD, Fl, FO, and process sensitivity. 
CMOS: Library includes 65 cells built from as many as 100 gates; 
users can define new functions based on existing elements; 50% of 
the library has been fabricated and tested; simulation parameters 
include ID, LD, SUH, PD, Fl, FO, and process sensitivity. 


TRAINING 
COURSE: A 2-day course ($300) in ECL design and a 1-day 
course ($200) in CMOS design are available at Fairchild’s gate-array 
design centers. 
Continued on pg 144 
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Here's why. 

CDI's channelless ASIC technology gives 
you more performance in less silicon space. So at 
2 microns, you get more speed and smaller die size 
than you'd expect from a 1.5 micron circuit. Or at 
3 microns, you get economical 2 micron equivalent 
speed and size. 

With proven producibility, too. 

And when you want to move from semicustom 
into standard cells, CDI reduces conversion risk, 
too—with the only software that doesn’t require you 
to re-engineer or resimulate your design. 

Write or call CDI for complete information today. 
And find out why less is more. 
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California Devices, Inc. 


Attention: Marketing Services Data 
2201 Qume Drive, San Jose, CA 95131. 
Telephone (408) 945-5026. 


|WANT TO KNOW WHY LESS IS MORE. 
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In semicustom 
CAE, only Mentor 


Graphics knows how 
to set 


around the block. 
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lf you're responsible for logic design, 
chances are that silicon implementation 
is not near and dear to your heart. 

But somebody's got to do it, right? 

Wrong. 

If you're working with standard cells 
or gate arrays, there is now a CAE 
system that can do it for you. 

The IDEA Series™ from Mentor 
Graphics. 

The impact on your productivity? Just 
short of staggering. Months of layout 
work compressed into hours. 98 to 100 
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per cent of the layout task completed 
without human intervention. 

At the heart of this landmark achieve- 
ment are automatic placement and 
automatic routing algorithms unique to 
Mentor Graphics. 

No one does it better. Or faster. 

Imagine. A 2400-gate design placed 
and routed in just 3 hours, 15 minutes. 
Completely and automatically. With 
95% gate utilization. 

Even after the routing and placement 
puzzle is solved, Mentor Graphics supe- 
rior intelligence stays with you. Every 
move you make during cleanup work Is 
monitored by the system to ensure you 
stick to the layout rules. You're even pre- 
sented with legal alternatives to head off 
mistakes before you make them. 

And to top it off, the wire delay values 
produced during the layout can be 
back-annotated into the original logic 
design for super-accurate simulations. 

Consider the big picture, too. With the 
IDEA Series, you have a complete set of 
integrated engineering tools that come 
into play long before layout. A fully inte- 
grated path all the way from schematic 
entry to simulation to layout to prototype 
verification. 

You design faster, better and less 
expensively. 

It’s all part of a vision unique to Men- 
tor Graphics, the technological leader in 
Computer-Aided Engineering. Let us 
show you where this vision can take 
yOU. 

Reading, England; Phone 0734-884888; Telex 851849975 
Munich, West Germany; Phone 089-319-1003; Telex 8415214474 
Wiesbaden, West Germany; Phone 612-137-1021 The Hague, 


Netherlands; Phone (70) 654507; Telex 31792 Paris, France; 
Phone (1).560.51.51; Telex 842270809 Milan, Italy; Phone 


02-824-4161; Telex 843340422 Tokyo, Japan; Phone 03-589-2834; 


Telex 7812422573 Singapore; Singapore Science Park 
Middle East, Far East, Asia; Phone 503-626-7000; Telex 4742102 





143 


EDN SEMICUSTOM-IC DIRECTORY 





* 





DOCUMENTATION: Design manuals are available upon design 
commitment. 


SUPPORT FACILITIES 
Milpitas, CA; Waltham, MA; Santa Ana, CA; Richardson, TX; Bloom- 
ington, MN; Tokyo, Japan; and Reading, UK. 


CYCLE TIMES 
DESIGN: 1 to 2 weeks. 
PROTOTYPING: 6 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Approximate gate count, device type, production volume, screening 
requirements. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
ECL arrays: Signetics Corp; alternate sourcing effected through 
PG-tape transfer. 


Ferranti Interdesign Inc 
1500 Green Hills Rd 
Scotts Valley, CA 95066 
(408) 438-2900 

Circle No 541 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic, truth tables and timing dia- 
grams, transistor-level schematic for linear arrays, breadboard for 
linear/digital arrays. 

DISCOURAGED: Functional block diagram, unverified design. 


DESIGN TOOLS 
Proprietary design system runs on VAX and performs functional and 
dynamic simulation. Front-end design is possible on IBM PCs and 
Mentor workstations. Applicon systems and ECAD software support 
back-end design. 


WORKSTATION SUPPORT 
Digital arrays: Futurenet, Mentor. Bipolar digital and linear ar- 
rays: Mentor, Daisy, Valid. Linear arrays: Analog Workbench. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, schematic capture. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design, timing analysis, critical-path analysis, testability analysis, 
test-pattern generation, custom cell creation, interactive layout of 
some arrays. 

VENDOR PERFORMS: All simulations, chip layout and post- 
layout analysis; any design or simulation steps at user’s option. 


FUNCTION LIBRARY 

Each library contains as many as 65 SSI functions; users can define 
new functions using existing library elements or discrete gates; 
simulation parameters include ID, LD, TS, VS, PD, Fl, and FO. 


TRAINING 
DOCUMENTATION: MMK Design Manual is available prior to 
design commitment; $99. 


SUPPORT FACILITIES 
Scotts Valley, CA and Commack, NY. 


CYCLE TIMES 
DESIGN: 4 to 8 weeks, depending on vendor involvement. 
PROTOTYPING: 4 to 8 weeks. 


INPUTS FOR COST ESTIMATION 


Schematic, circuit and I/O specifications, packaging, temperature 
range, and testing requirements. 
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PRODUCTION COMMITMENTS 
500 pieces/year required or preferred, depending on array type. 


ALTERNATE SOURCES 

MC and MO Series: MCE Semiconductors and Exar; alternate 
sourcing effected through layout-data transfer. 

MP Series: GTE Microcircuits; alternate sourcing effected through 
mask, PG tape, layout-data, or net-list transfer. 


Fujitsu Microelectronics Inc 
3200 Scott Blvd 

Santa Clara, CA 95054 

(408) 727-1700 

Circle No 542 


CUSTOMER/VENDOR INTERFACE 
ACCEPTABLE: Unsimulated schematic or net list; simulated 
schematic or net list. Designs in Tegas format also accepted. 
DISCOURAGED: Functional block diagram, layout data, PG 
tapes. 


DESIGN TOOLS 

Fujitsu releases the specifications for its high-level language (FLDL) 
that accommodates circuit descriptions compatible with in-house 
simulation and layout tools; users create FLDL files using any text 
editor and transmit files to Fujitsu on block-format 1600-bps magnet- 
ic tapes. The firm also offers a test-description language (FTDL) for 
test-program transfers. Fujitsu routes all arrays automatically using 
mainframe-based tools. 


WORKSTATION SUPPORT 
Daisy, Valid, and Mentor. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic capture, 
simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Function- 
al simulation, logic simulation, test-program generation. 

VENDOR PERFORMS: Timing analysis, all layout and post-layout 
analysis steps. 


FUNCTION LIBRARIES 

CMOS: Library contains more than 110 functions built from as many 
as 68 2-input gates; users can define new functions based on 
existing library elements; all functions have been built and tested; 
simulation parameters include ID, LD, SUH, VS, TS, Fl, and FO. 
Bipolar: Library contains 96 functions built from as many as 120 
2-input gates plus 70 74LS-equivalent elements; users can define 
new functions based on existing library elements; all functions have 
been built and tested; simulation parameters include ID, LD, SUH, 
VS, TS, Fl, and FO. 


TRAINING 

COURSE: 3-day course at design center is available at no cost 
upon design commitment. 

DOCUMENTATION: Design evaluation guides are offered at no 
cost prior to design commitment. 


SUPPORT FACILITIES 
Santa Clara, CA; Dallas, TX; and Boston, MA. 


CYCLE TIMES 
DESIGN: 1 to 3 weeks. 
PROTOTYPING: 6 to 12 weeks. 


INPUTS FOR COST ESTIMATION 
Array type, package type, gate count, critical-speed paths. 


PRODUCTION COMMITMENTS 


Fujitsu prefers a production commitment of at least $100,000 over 
2 yrs. 
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UNTILTODAY, YOU 
NEEDED A COMPUTER 
|. COMPANY AGRAPHICS 
COMPANY AND A 
WORKSTATION 
COMPANY. 
NOW ALL YOU NEED 
IS APOLLO. 


On the next three pages, Apollo will present its newest 
products. 

They'll be just a hint of what’s to come in 1986. Yet by them- 
selves they'll deliver capabilities and price performance levels 
that will make our customers shout and our competitors shudder. 

In the tradition of every Apollo product that’s come before, our 
newest offerings will let technical people work together as teams. 
More united than ever. Supported by unprecedented power. 

Able to work in multi-vendor environments. 

More importantly, our newest products will establish Apollo as 
much more than a workstation manufacturer. We'll be a graphics 
company. A computer company. A total solutions company. With 
a broader product line and better technology than anyone else in 
scientific and technical computing. 

For more information, call (617) 256-6600 x4889. Or write 
Apollo, 330 Billerica Rd., Chelmsford, MA 01824, MS 41. 
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ALTERNATE SOURCES 
Texas Instruments Inc; alternate sourcing effected through PG-tape 
transfer. 





GE Semiconductor 

1 Micron Dr 

Research Triangle Park, NC 27709 
(919) 549-3114 

Circle No 543 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list. 
DISCOURAGED: Unverified schematics, block diagram. 


DESIGN TOOLS 
CAE software enables all design steps from schematic capture 
through PG-tape generation on VAX hardware. 


WORKSTATION SUPPORT 
Daisy, Mentor, Futurenet, and P-Cad. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture and simulation. 

VENDOR PERFORMS: Layout, post-layout simulation, PG-tape 
generation. 


FUNCTION LIBRARY 

Library contains 60 (20,000 Series arrays) and 70 (10,000 Series) 
hard-wired macros as complex as up/down counters; users can 
create new cells from discrete gates or build soft macros by 
combining multiple hard-wired elements; all functions have been 
built and tested; simulation parameters include ID, LD, SUH, VS, TS, 
PD, Fl, and FO. 


TRAINING 

COURSE: Courses available on gate-array design and design 
using P-Cad tools. 

DOCUMENTATION: Design manuals available. 


SUPPORT FACILITIES 
San Jose, CA; Research Triangle Park, NC; Portland, OR; New 
Haven, CT; Basingstoke, UK; Paris, France; Munich, West Germany. 


CYCLE TIMES 
DESIGN: 2 to 3 weeks. 
PROTOTYPING: 5 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, packaging, pin count. 


PRODUCTION COMMITMENTS 
None required. 





General Instrument 
Microelectronics Div 
600 W John St 
Hicksville, NY 11802 
(516) 933-3107 
Circle No 544 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Layout data in Calma format. 

ACCEPTABLE: Simulated schematic. 

DISCOURAGED: Unsimulated schematic or net list, functional 
block diagram, PG tapes. 


DESIGN TOOLS 

Gl’s CAE system supports data entry, simulation, and automatic 
routing. The system requires both alphanumeric and graphics termi- 
nals and runs on VAX and Prime minicomputers. 
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WORKSTATION SUPPORT 
Daisy, Mentor, and Valid. 


DESIGN CYCLE 
CUSTOMER PERFORMS USING OWN OR VENDOR'S TOOLS: 
Logic design, simulation, timing anaylsis, test-pattern generation, 
testability analysis, fault grading, and post-layout simulation. 
VENDOR PERFORMS: Placement and routing, custom-cell cre- 
ation, network-equivalence check. Any other steps at customer's 
discretion. 


FUNCTION LIBRARIES 

Library includes 60 functions built from as many as 10 2-input gates; 
users can define new functions using existing library elements or 
discrete gates; all library cells have been built and tested; simulation 
parameters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 
COURSE: Training offered in New York and California. 
DOCUMENTATION: Design manuals available prior to design 
commitment; manuals are updated quarterly. 


SUPPORT FACILITIES 
None maintained. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 7 to 9 weeks. 


INPUTS FOR COST ESTIMATION 
Functional description, approximate complexity, package type, spe- 
cial requirements. 


PRODUCTION COMMITMENTS 
Estimate of 18-month production volumes. 


ALTERNATE SOURCES 
Plessey and MCE Semiconductors Inc. 


GTE Microcircuits Div 
2000 W 14th St 
Tempe, AZ 85281 

(602) 968-4431 

Circle No 545 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list. 

ACCEPTABLE: Unsimulated schematic or net list, layout data 
generated by customer's software, PG tapes. 

DISCOURAGED: Functional block diagram. 


WORKSTATION SUPPORT 
Daisy and Mentor. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation, logic design. 

VENDOR OR CUSTOMER PERFORMS: Logic simulation, timing 
analysis, logic minimization, test-program generation, testability 
analysis, fault grading. 

VENDOR PERFORMS: Critical-path analysis, chip layout, post- 
layout analysis. 


FUNCTION LIBRARY 

Library includes 44 cells built from as many as 10 2-input gates; 
users can create new cells from existing library elements or discrete 
gates; 100% of library has been fabricated and tested; simulation 
parameters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 

COURSE: None offered. 

DOCUMENTATION: Design manuals are available prior to design 
commitment; $45; updated yearly. 
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APOLLO FREES 

THE THOUSANDS OF ENGINEERS 
BEING HELD POWERLESS BY THEIR 
PERSONAL COMPUTERS. 



















r ing While such qualities alone are cause enc 
DOMAIN® Series 3000. ersonal workstations that DN3000s were notably designed withanu 
are priced like PCs, pac s, easy to use like PCs. Yet 
they perform with the au chines twice the size and 
three times the price. 






you os rar share information and res 
speed local area network. 
i IBM PC/AT®- compatible bus assures 


grate options into the system. 
And an openarchitecture supports such ind . 
. UNIX’ and iETHERNET® providing easy acce 
systems made by IBM® and ECE | 
The DOMAIN Series 3000. In monochro 52 
$10,000. In color from under $15,000. Proof 
lot of money to attaina positionof power 


siete 


, DEC is a registered trademark of Digital Equipment Corporation, IBM and IBM PC/ATare registered trademarks of International 
1X45 a trademark of AT&T Bell Laboratories, Inc., ETHERNET is a registered trademark of Xerox Corporation. 


Consider ther’ 































displays 16 colors simultane 
flicker-free screen. 


















EDN SEMICUSTOM-IC DIRECTORY 








SUPPORT FACILITIES 
None maintained. 


CYCLE TIMES 
DESIGN: 6 to 22 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Detailed design data. 


PRODUCTION COMMITMENTS 
Design costs depend on production commitment. 


ALTERNATE SOURCES 
None. 





Gould AMI Semiconductors 
3800 Homestead Rd 

Santa Clara, CA 95051 

(408) 246-0330 

Circle No 546 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Net list, design database, PG tape, logic dia- 
ram. 
DISCOURAGED: Functional block diagram. 


DESIGN TOOLS 
Design tools include simulators, automatic place-and-route software 
with back annotation, test generation, and design-rule checkers. 


WORKSTATION SUPPORT 
P-Cad, Viewlogic, Daisy, Mentor, Intergraph, Calma, and Tektronix. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture, simulation, test-program generation, and back annotation. 

CUSTOMER PERFORMS ON VENDOR’S TOOLS: All of the 
above. 

VENDOR PERFORMS: Custom-cell generation. 


FUNCTION LIBRARIES 

Library includes 62 functions built from as many as 78 2-input gates; 
users can define new functions using existing library elements or 
discrete gates; all functions have been fabricated and tested; 
simulation parameters include ID, LD, SUH, Fl, and FO. 


TRAINING 
COURSE: 2-day training course available at design centers. 
DOCUMENTATION: Available documentation includes user 
guides, design manuals, data books, training course notes, and 
application notes. 


SUPPORT FACILITIES 

Santa Clara, CA; Jericho, NY; Altamonte Springs, FL; Swindon, UK; 
Graz, Austria; Tokyo, Japan. Design support also available in 
Pocatello, ID; Salt Lake City, UT; and Santa Clara, CA. 


CYCLE TIMES 
DESIGN: 10 weeks max. 
PROTOTYPING: 6 weeks max. 


INPUTS FOR COST ESTIMATION 
Gate count, packaging, logic diagram, or net list. 


PRODUCTION COMMITMENTS 
Minimum shipment, $5000. 





Harris Semiconductor Sector 
Box 883 

Melbourne, FL 32901 

(305) 724-7407 

Circle No 547 
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CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic. 

ACCEPTABLE: Unsimulated schematic, layout data generated by 
vendor's software. 

DISCOURAGED: Functional block diagram, layout data gener- 
ated by customer's software, PG tapes. 


DESIGN TOOLS 

Harris offers CAE software over a time-sharing network. One system 
for both gate-array and standard-cell design supports all phases of 
chip design, including testability analysis, test-program generation, 
and post-routing simulation. 


WORKSTATION SUPPORT 
Daisy and Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, logic design, test-pattern generation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Above 
plus logic simulation, timing analysis, testability analysis, fault grad- 
ing, network-equivalence check, post-routing simulation. 

VENDOR PERFORMS: Placement and routing, custom-cell 
creation. 


TRAINING 

COURSE: A 5-day course is offered prior to design commitment in 
Melbourne; $1500. 

DOCUMENTATION: Design manuals are available prior to design 
commitment. 


SUPPORT FACILITIES 
Melbourne, FL. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Schematics, production quantity, package type, specifications. 


PRODUCTION COMMITMENTS 
None. 


Holt Inc 

8 Chrysler Ave 
Irvine, CA 92714 
(714) 859-8800 
Circle No 548 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated or unsimulated schematic or net list.’ 
ACCEPTABLE: Functional block diagram. 
DISCOURAGED: Layout data, PG tapes. 


DESIGN CYCLE 
VENDOR PERFORMS: All logic-design, simulation, testability- 


analysis, test-program-generation, and chip-layout steps. 


TRAINING 
COURSE: None offered. 


CYCLE TIMES 
DESIGN: 4 to 6 weeks. 
PROTOTYPING: 3 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Logic diagram or schematic. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
None. 
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OUR 3D GRAPHICS WORKSTATION 


IS 50 FAST IT'S AMAZING THESE 


PICTURES ARENT BLURRED. 











Until now, if you wanted realtime 3D graphics ona powerful 
workstation, you had only two choices. Both of thema 
compromise. 

You could purchase a specialized graphics workstation but sac- 
rifice a compatible product family, software and application 
choice. Or you could opt for a reputable engineering workstation 
and settle for color graphics that could only be labeled dull. 

Introducing Apollo’s new DN580. It asks no sacrifice. Instead, 
this powerful 32-bit graphics workstation overwhelms anything 
that claims to be either graphic or a workstation. 

Its powerful graphics pipeline processor performs 3D graphics 
at an amazing 100,000-plus vectors per second, a record well 


beyond the reach of any other computer or workstation supplier. 

Yet despite such speed, the DN580 complies with PHIGS and 
supports UNIX," dispelling the myth that performance and stan- 
dards are contradictory terms. 

Of course the DN580 offers more than alacrity. As part of 
an advanced distributed processing network, its speed is greatly 
enhanced by an ability to access other Apollo workstations. As 
well as systems made by DEC® and IBM® 

And with Apollo’s open architecture, you can perform all these 
stunts witha single system view. 

The Apollo DN580. The only thing faster is the rate at which 
our competitors will have to work to catch up. 


Apollo 


UNIX is a trademark of AT&T Bell Laboratories, Inc., DEC is a registered trademark of Digital Equipment Corporation, IBM is a registered trademark of International Business Machines Corporation. 
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Honeywell Digital Products Center 
1150 E Cheyenne Mountain Blvd 
Colorado Springs, CO 80906 

(303) 577-3581 

Circle No 549 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list, layout data gener- 
ated using vendor’s software, PG tape. 

DISCOURAGED: Unsimulated schematic, layout data generated 
by customer's software, functional block diagram. 


DESIGN TOOLS 

Vendors Software Toolkit enhances workstation simulation pro- 
grams and runs on Mentor workstations. Merlyn-G physical design 
tools are available for back-end design. 


WORKSTATION SUPPORT 
Mentor and Daisy. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Functional simulation, logic design and simulation, fault grading, 
test-vector generation. 

VENDOR PERFORMS: Placement and routing, network-equiva- 
lency check, test-program generation, tooling. 


FUNCTION LIBRARIES 

CML HT5000 array: Library includes over 75 functions built from as 
many as 80 2-input gates; users can create new functions based on 
existing library elements; 100% of library functions have been built 
and tested; simulation parameters include ID, LD, SUH, VS, TS, PD, 
Fl, and FO. 

CML HE2000, HM3500 arrays: Library includes over 150 functions 
built from as many as 70 2-input gates; users can create new 
functions based on existing library elements; 75% of library functions 
have been built and tested; simulation parameters include ID, LD, 
SUH, VS, TS, PD, Fi, and FO. 


TRAINING 

COURSE: A 4-day session is available prior to design commit- 
ment; course offered in Colorado Springs, CO or at customer 
sites. 

DOCUMENTATION: Manuals available prior to design commit- 
ment. 


SUPPORT FACILITIES 
Minneapolis, MN and Colorado Springs, CO. 


CYCLE TIMES 
DESIGN: Depends on design complexity. 
PROTOTYPING: 8 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, list of functions, package, production volume, and 
schedule. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
HE, HM, HT arrays: Fairchild. 


Hughes Aircraft Co 
Semiconductor Div 

500 Superior Ave 

Newport Beach, CA 92658 
(714) 759-2727 

Circle No 550 
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CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated database with test vectors. 


DESIGN TOOLS 
Vendor supplies proprietary software for workstations; software 
provides timing simulation and back annotation. 


WORKSTATION SUPPORT 
Mentor, Daisy, Valid, and IBM PC partially supported. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Test-vector gen- 
eration, fault analysis. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture, logic and timing simulation, back annotation. 

VENDOR PERFORMS: Layout, tooling, test-program generation. 


TRAINING 
COURSE: Training course covers aspects of design cycle. 
DOCUMENTATION: Support manuals come with courses. 


SUPPORT FACILITIES 
Newport Beach, CA. 


CYCLE TIMES 
DESIGN: 4 to 6 weeks. 
PROTOTYPING: 8 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic, screening and packaging requirements, volume. 


PRODUCTION COMMITMENTS 
Negotiable. 


ALTERNATE SOURCES 
None. 


Integrated Circuit Systems Inc 
1012 W 9th Ave 

King of Prussia, PA 19406 

(215) 265-8690 

Circle No 551 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic. 
ACCEPTABLE: Functional block diagram, unsimulated schemat- 
ic, layout data generated by vendor's software, PG tapes. 
DISCOURAGED: Layout data generated by customer's software. 


DESIGN TOOLS 
The firm’s CAE system runs on VAX minicomputers and is accessi- 
ble through a high-resolution graphics terminal. 


WORKSTATION SUPPORT 
Mentor, Daisy, and Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Function- 
al and logic simulations, timing analysis, test-pattern generation, 
post-routing simulation. 

VENDOR PERFORMS: Partitioning analysis, testability analysis, 
fault grading, placement and routing, custom cell creation, network- 
equivalency check. 


TRAINING 
COURSE: Training is available prior to design commitment. 
DOCUMENTATION: Design manuals are free; available prior to 
design commitment; updated semiannually. 
Continued on pg 159 
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APOLLO INTRODUCES A PARALLEL 
PROCESSOR THAT HAS NO PARALLEL. 





For those of you whose pursuit of workstation power remains 
interminable, Apollo has some very good news. Your quest is over. 
Introducing the DSP9000 parallel processor. A new compute 

server that will quell even the most intense passion for power. 

Accessible from any Apollo workstation, the DSP9000 is unar- 
guably the fastest server in its class. One machine can concentrate 
up to eight, high-performance 32-bit processors ona single task. 
Combined they perform at 99.4 million floating point operations 
per second, making the DSP9000 ten times faster than DEC’s® 
comparably priced 8600 series. 

Some computer makers would consider such power sufficient 
for multiple programs. The DSP9000, on the other hand, was intel- 
ligently designed to concentrate all of its authority ona single appli- 
cation. Allowing it to overwhelm the most demanding electrical, 
mechanical and artificial intelligence programs. 

Technical sophisticates will also be pleased to know that the 
DSP9000 is endowed with more than sheer potency. It’s the only 
parallel processor that doesn’t force you to rewrite software 
already created to run on vector and scalar computers. Instead, it’s 
equipped with a Fortran compiler so advanced it automatically 
schedules your code for the most efficient programming sequence. 

Since such performance is only as useful as it is accessible, the 
DSP9000 adheres to Apollo’s philosophy of open environments. It 
works with virtually all of your existing computer investments, 
supporting SNA, UNIX” and other popular standards. 

Apollo's new DSP9000. It’s an unparalleled processor. 


apollo 


— UNIXisa trademark of AT&T Bell Laborato ne., DEC isa registered trademark of Digital Equipment Corporation 
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LL 8000 Series Gate Array 
2 uw, 2-Layer Metal 
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LSA 2000 Series Structured Array 
2 pt, 2-Layer Metal 6 to 10 weeks 








You need an edge. Right in your 

And you need office, on your 
it fast. workstation. Or at 

An Application- #+ any of our 10 design 
Specific Integrated  <] centers, worldwide. 
Circuit. From LSI SF Where our 
Logic. experts guide you 

Start with gate every step of the 
HCMOS, single or 0  . 1 and production. In 
double metal technol- ie ga es: the industry’s most 
ogies. Up to 10,000 gates. And advanced production facilities. 
go from simulation sign-off to All here in the U.S.A. So you lose 
prototypes in just 6 weeks. nothing in transit. Or translation. 
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designs with structured arrays. LSI Logic Sales Office/Design 
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And do it easily. With our And doit ASAP As if your 
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ich lets you design, simulate, | 
verify and generate test sequences. LSI LOGIC 
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Milpitas, CA 408/263-9494, San Jose, CA 408/248-5100, Irvine, CA 714/261-0124, Sherman Oaks, CA 818/906-0333, Denver, CO 303/756-8800, Westport, CT 203/222-9336, 
Altamonte Springs, FL 305/339-2242, Boca Raton, FL 305/395-6200, Schaumburg, IL 312/397-0155, Waltham, MA 617/890-0180 (Design Ctr), 617/890-0161 (Sales Ofc), 
Ann Arbor, MI 313/769-0175, Minneapolis, MN 612/835-6161, Trevose, PA 215/638-3010, Austin, TX 512/343-4513, Dallas, TX 214/788-2966, Bellevue, WA 206/455-5055. 
Nepean, Ontario, Canada 613/726-1585, England 44-344-426544, Tokyo, Japan 81-3-589-2711, West Germany 49-89-926903-0 LDS isa trademark of LSI Logic Corporation 
Copyright 1985 LSI Logic Corporation 


CIRCLE NO 84 


OMNIBYTE 


Board Level Products 


Here’s how our 8 plus years of experience saves 
you time and money: time because we have 
already designed and built these state-of-the-art 
boards for your high performance needs; money 
because we spread design/debug/testing costs 
over thousands of units. Call Peter Czuchra, 
Marketing Manager, to discuss how our high 
quality, high reliability boards will save you 
time and money on your next application. 


) OMNIBYTE CORPORATION 
* 245 W. Roosevelt Rd. 
West Chicago, IL 60185-3790 
(312) 231-6880 
Intl. Telex: 210070 MAGEX UR 


A Look at Today .. . A Vision of Tomorrow 
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OB68K/VMEI™ 
SINGLE BOARD COMPUTER 
ON THE VME BUS 


© 12.5MHz 68000 16/32 bit CPU 

e 8) pairs of 28-pin sockets for RAM and 
ROM (up to 448K RAM or 896K ROM) 

e (2) RS-232C serial ports using (1) 
68681 DUART 

e (2) 8-bit parallel I/O ports using (1) 
68230 PI/T 

e System controller functions are 
supported 

e (7) Prioritized bus or auto vectored 
prioritized interrupts 

e Omnibyte two year limited warranty 


CIRCLE 3 


Stine 


OB68K2350™ 
MULTIBUS 96-BIT PARALLEL 
I/O TIMER BOARD 


e 96 bits of software definable parallel I/O 
e (4) 68230 PI/T chips 

e (4) 24 bit timers 

e 35 sq. in. of prototyping area 

e Omnibyte two year limited warranty 


CIRCLE 6 
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OB68K/MSBC1™ 
MULTIBUS* SINGLE BOARD 
COMPUTER 
e 12.5MHz 68000 16/32 bit CPU (other 

speeds and 68010 optional) 
e 256K/512K/1M/2M bytes dual- 
ported; zero-wait-state RAM with parity 
e (4) RS-232C serial Synchronous/ 
Asynchronous multiprotocol I/O ports 
e (1) iSBX* expansion connector 
e (4) 28 pin ROM sockets (up to 256KB) 
e Optional memory management 
e Omnibyte two year limited warranty 
*Multibus and iSBX are trademarks of Intel Corp. 


CIRCLE | 


OB68K/MMU™ MULTIBUS 
CPU BOARD WITH OPTIONAL 
MEMORY MANAGEMENT 


e 1OMHz 68010 16/32 bit CPU 

e Up to (4) 68451 Memory Management 
Units (optional) 

e High speed iLBX* memory port 

e 8 channel DMA port 

@ (2) RS-232C serial ports 

e 4K/16K bytes of RAM 

e (2) 28-pin ROM sockets 

e Omnibyte two year limited warranty 
*jLBX is a trademark of Intel Corp. 


CIRCLE 4 








OB68K1A™ 
MULTIBUS SINGLE BOARD 
COMPUTER 


e 1OMHz 68000 16/32 CPU 

e 32K/128KI512K bytes zero-wait-state 
dual-ported RAM 

e Up to 192K bytes of EPROM 

e (2) RS-232C serial ports 

e (2) 16-bit bles ports 

e A triple 16-bit timer/counter 

e (7) prioritized-vectored interrupts 

e Omnibyte two year limited warranty 


CIRCLE 2 





OB68K/OCTAL™ 
MULTIBUS SERIAL I/O BOARD 
e (8) RS-232C or RS-422 serial I/O ports 
e Individually programmable baud rates 
between 50 and 38.4K baud 

e (4) 68681 DUART chips 

e (4) Multi-function programmable 16-bit 
counter/timers 

e Omnibyte two year limited warranty 


CIRCLE 5 





OB68K/INT(S)™ 
MULTIBUS HOST ADAPTER/ 
SERIAL I/O BOARD 

e (2) 68230 PI/T chips 

e (2) 68681 DUART chips 

e (4) RS-232C or RS-422 serial I/O ports 

e SASI interface to disk controller 

e Parallel printer port 

e Real time calendar clock with battery 
back-up 

e Omnibyte two year limited warranty 


CIRCLE 7 


OB68K/INT(P)™ 
MULTIBUS HOST ADAPTER/ 
PARALLEL I/O BOARD 


e 48 bits of software definable parallel I/O 
e Real time calendar clock w/battery 


back-up 
e (4) 68230 PI/T chips 
e 15 sq. in. of prototyping area 
e Parallel printer port 
e SASI* interface to disk controller 
e Omnibyte two year limited warranty 


*SASI is a trademark of Shugart Associates. 


CIRCLE 8 


New superfast signal processor 


from Texas Instruments 
eeps transactions strictly private... 





strengthens signals, enhances 
squelches echoes, and gets you 


Meet TI new TMS32 





Echo cancellation can be greatly improved by 
using new TMS32020 processor, allowing tele- 
phone messages to come through loud and clear 
from anywhere. 


It can handle all your digital signal 
processing (DSP) better than ever 
before. And as you will read, TI’s 
new, single-chip TMS32020 can 
also be an efficient, economical 
processor for many high-speed, 
numeric-intensive applications. 
And because it is available now, 
fully supported, the TMS32020 can 
speed your system development. 


Up to three times 


faster throughput 

TI’s new TMS32020 processor 
delivers two to three times the 
throughput of the industry standard, 
TI’s own TMS32010. 

Behind this dramatic increase are 
(1) an expanded instruction set with 
repeat feature, (2) an expanded 
memory capability both on chip and 


off, and (3) much faster I/O. 





Top secrets stay top secret when secure-tele- 
phony systems (on cover) are designed using 
TI’s new TMS32020 signal processor. Its 
vastly improved throughput allows it to per- 
form all critical subroutines so rapidly that 
deciphering the code is made virtually 
impossible. 


Graphics systems could be economically 
implemented with TI’s TMS32020 supplying 
throughput capability required for realtime 
rotation, scaling, and translation. 


Like the TMS32010, the 
TMS32020 utilizes a modified 
Harvard architecture emphasizing 
overall system throughput, com- 
munication, and flexibility in 
processor configuration. 


Increased capability 


and flexibility 


Having greater throughput, TI’s 
TMS32020 makes fast work of filter- 


ing, correlation, windowing, trans- 


forms, wave-form generation, and all 


your other DSP tasks. 544 words of 
on-chip RAM, 32-bit arithmetic, 
single-cycle multiply/accumulate 
instructions, and an independent 
auxiliary register arithmetic unit 
further equip the TMS32020 for 
realtime DSP systems. 

However, the capabilities of the 
TMS32020 should challenge your 
imagination. Its 64K word program 
and 64K data-memory spaces, timer, 
serial port, multiple-interrupt struc- 
ture, provision for external wait 
states, and multiprocessor interface 
capability make the TMS32020 a 
natural choice for wide use. 

And the TMS32020 is eco- 
nomical. Through VLSI implemen- 
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High-speed modems (4.8K bps to 19.2K bps) 
can be built with fewer chips and in shorter 
development time using TI’s new TMS32020 
processor. 


tation, the TMS32020 incorporates 
all these features into a single, 
68-pin grid-array package. 


Full support shortens 


development time 

A wide range of development hard- 
ware and software tools is available 
to shorten your design cycle. 
Included are full-speed emulators, 
software simulators and assemblers/ 
linkers, and application reports, plus 
other documentation (see box). 

Three-day DSP workshops are 
conducted periodically at TI’s 
Regional Technology Centers, and 
TI application engineers are also 
ready to provide help. Extensive 
third-party support is available. 

A 'TMS32020 applications hand- 
book and additional documentation 
are only 11 quick keystrokes away, 
1-800-232-3200, ext. 3502, or use 
the coupon on page 4. 

Where economy is a prime design 
consideration and system require- 
ments are less demanding, use TI’s 
industry-standard TMS32010 DSP. 
An extended temperature range 
military version is also available. 


sraphics, 
‘oO market faster. 
ligital signal processor chip. 


MS32020 provides all The TMS32020 completes a 


scure-telephony features multiply/accumulate/data move in a 
single cycle. Its “repeat instruction” 


allows the next instruction to be re- 
peated “N” times, which saves pro- 
gram memory space and effectively 
pipelines the instruction. 

In addition, the 544 words of 
on-chip data RAM allow quick up- 
dates of taps for faster adaptation, 
and the serial I/O port allows direct 
interface to a codec with little or 
no “glue” logic. 


bines easy programming with large 
data memory, multiprocessor and 
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serial interfaces, overflow mode, 
large program memory, and table 
access of program memory. 

Since many high-speed modems 
require more than one program- 
mable DSP chip, the built-in 
multiprocessing interface of the 
TMS32020 minimizes component 
count and simplifies design. 

Adaptive FIR filters require the 
single-cycle multiply/accumulate/ 
data move and the large data 
memory of the TMS32020 for high- 
speed computations and realtime 
implementation. 

The overflow-saturation mode 
minimizes errors caused by an over- 
flowing accumulator and produces a 
“clean filter.” 

Program memory of up to 64K 
words permits multiple bit rates and 
standards to be supported simply in 
software rather than hardware. 

For more applications data, call 
1-800-232-3200, ext. 3502, or 


check the coupon on page 4. 


Samples of TI’s new 32020 are 
available now through authorized 
TI distributors, at $250.* Volume 
production is slated for early 1986. 
Development-support tools are also 


available off the shelf. 
TMS32020 Software and 


cause it can perform several func- 
ons by simply executing a variety 
subroutines, TI’s TMS32020 
ocessor is a prime candidate for 
cure-telephony applications. 

For example, multiple 
MS32020s can compress the voice, 
icrypt the digital signals, and act 
-a modem. 

The fast cycle time of the 
MS32020 is not only essential to 
e encryption/decryption routine 
it can also allow the routine to be 
ystantly varied so that cracking 
e code would be difficult. 

The large program memory, serial 
yrt, and single-cycle multiply/ 
‘cumulate facilitate the coding, 
coding, and modem routines. 
Thus, the TMS32020 is an 
fective alternative to the costly 
lly custom circuits you would 
ave to use to gain equivalent pro- 
ssing power. 


MS32020 cancels echoes 


ore accurately 


™S32020 excels at fast 


matrix manipulations 





In graphics applications, TI’s 
TMS32020 processor can be used 
for both numeric and pixel process- 
ing. Its 200-ns multiply/accumulate 
allows the TMS32020 to execute 
realtime graphics scaling, rotation, 
and translation. All depend upon 
memory-intensive matrix manipula- 
tions that require rapid execution. 
The block-move feature of TI’s 
TMS32020 — up to 80 Mbits per 
second — allows the large data 
blocks involved to be accessed in 
real time to manipulate the screen. 


The TMS32020 is capable of ad- 


dressing up to 64K 16-bit words of 
om -\ ae data used to store the pixel informa- 
\ Bl ECHO} 3] ap tion. Among other features that give 
ogo the TMS32020 an edge in graphics 
* ° systems are the scaling shifter used 


in pixel or bit alignment and the 





yr more effective echo cancella- 
on, the 544-word on-chip data 
emory of TI’s TMS32020 enables 
to provide larger, more accurate 
laptive filters. Because of this 
emory and the single-cycle 
ultiply/accumulate/data move, the 
MS32020 can execute and update 
128-tap adaptive filter needed by 
e echo-cancellation-model rou- 
ne. And the extraordinary speed of 
e TMS32020 allows the adaption 


utine to execute in real time. 


wait states that allow communica- 

tion with slower DRAMs/VRAMs. 
Because a graphics system 

must interface to a host processor, 

the host-interface logic on the 

TMS32020 eases your design task. 


TMS32020 simplifies 
high-speed modem design 
Using multiple TMS32020 pro- 
cessors in high-speed modems is a 
logical choice over costly fully 


custom chips. The TMS32020 com- 


Hardware Support 


Host _ Operating Part 
Computer System Number 


Macro Assembler/Linkers 
DEC VAX VMS TMDS3241210-08 
TI/IBM PC MS-DOS TMDS3241810-02 


Simulators 
DEC VAX VMS TMDS3241211-08 
TI/IBM PC MS-DOS TMDS3241811-02 









Hardware 


TMDS3262220 





Emulator 





*Suggested retail, quantity 1, U.S.A. 


Turn the page for more information. 
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MEMORY 


TBP38S165-25 
or 
TBP38L165-35 
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High system performance and low-power operation result when four of TI’s new 74AS888 8-bit-slice processors are 
cascaded to form a 32-bit CPU with TI’s new, low-power THCT1O010 speeding multiplier/accumulator operations. 





TI redefines your idea of speed /power 
ratios with its new bit-slice/multiplier team. 


For many applications requiring ex- 
ceptional system execution speeds, 
TI’s new 74AS888 8-bit-slice pro- 
cessor can prove the effective alter- 
native to the TMS32020 DSP. 

Usually, when you increase system 
performance significantly, power 
consumption follows right behind — 
just as night follows day. 

Not so with Tl’s IMPACT™ 
74AS888 and new THCT1010 
multiplier/accumulator. This team 
sends power and performance on 
their separate ways. One up... the 
other down. 


© 1985 TI 


Texas Instruments Incorporated 


P.O. Box 809066 
Dallas, Texas 75380-9066 


The innovative 74AS888 has an 
instruction-to-Y output of 46 ns 
maximum, or a 51% improvement 
over the 4-bit competition. Power 
dissipation is only 1.5 W maximum 
during operation. 

Multiplies and divides are about 
as fast as additions. Flexible micro- 
instructions let you tailor an 
application-precise instruction set. 
You can use any software. Any word 
length in 8-bit increments. Emulate 
any known wP instruction set while 
achieving improvements in execu- 
tion speeds. 
™ Trademark of Texas Instruments Incorporated 


27-5287 


Expires June 30, 1986 
SPR103ED500C 
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L] TMS32020 User's Guide 


LC) TMS32020 Applications Handbook 


LJ TMS32020 Third-party Support 


PR30 LJ Digital Signal Processing Newsletter 
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[] IMPACT 74AS888 8-bit-slice Processor Data Sheet and User’s Guide 


CL04 [J THCT1010 CMOS Multiplier/Accumulator Data Sheet 


NAME 
TITLE 
COMPANY 
ADDRESS 
CITT 


AREA CODE TELEPHONE 


MAIL STATION 


STATE ZIP 


EX. 
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The 74AS888 is fully supported 
and readily available through TI dis- 
tributors so you can get your system 
design finalized in minimum time. 

TI’s new THCT1010 is pin-for- 
pin compatible with the industry- 
standard multiplier (TDC1010J) but 
consumes 30 times less power. In con- 
junction with the 74AS888, it can 
significantly cut the power require- 
ments of bit-slice systems. 

Fabricated in silicon-gate CMOS, 
the THCT1010 is a 16- X 16-bit 
multiplier with 35-bit accumulator. 
How fast is it? For the -100 suffix, 
100 ns maximum with a worst-case 
power consumption of only 150 mW. 

If you want more details on the 
74AS888 and THCT1010, just dial 
the 800 number below or clip and 
mail the coupon. 


For quick response to your 
information needs, call 
Texas Instruments today at 
1-800-232-3200. 
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TEXAS: 
INSTRUMENTS 


Creating useful products 
and services for you. 


EDN SEMICUSTOM-IC DIRECTORY 








SUPPORT FACILITIES 
None. 


CYCLE TIMES 
DESIGN: 1 to 3 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic or function diagram. 


PRODUCTION COMMITMENTS 
None. 


ALTERNATE SOURCES 
None. 


Integrated Logic Systems Inc 
4445 Northpark Dr, 

Suite 102 

Colorado Springs, CA 80907 
(303) 590-1588 

Circle No 552 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list or schematic. 


DESIGN TOOLS 

Design tools include schematic capture, net-list generation, logic 
simulation, layout, design-rule check, automatic test-vector genera- 
tion using scan design, and automatic test-program generation. 


WORKSTATION SUPPORT 
Mentor, Daisy, and Futurenet. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning, 
schematic capture, functional simulation. 

CUSTOMER PERFORMS ON VENDOR’S TOOLS: Simulation. 

VENDOR PERFORMS: Turnkey design or layout and post-routing 
simulation. 


SUPPORT FACILITIES 
Colorado Springs, CO. 


CYCLE TIMES 
DESIGN: 2 to 3 weeks. 
PROTOTYPING: 5 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic preferred, gate count acceptable. 


PRODUCTION COMMITMENTS 
None. 


Integrated Microcircuits Inc 
1515 S 6th St : 
Hopkins, MN 55343 

(612) 933-4600 

Circle No 553 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic, layout data generated by 
vendor's software. 

DISCOURAGED: Unsimulated schematic, layout data generated 
by customer's software. 


DESIGN TOOLS 
Tools run on Calma GDS-1 CAD systems and provide simulation and 
interactive layout. 


WORKSTATION SUPPORT 
Layout information for Calma and Via Systems. 
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DESIGN CYCLE 
VENDOR PERFORMS: All design steps. 


TRAINING 

COURSE: None. 

DOCUMENTATION: Design manuals available prior to design 
commitment; $50. 


SUPPORT FACILITIES 
Hopkins, MN. 


CYCLE TIMES 
DESIGN: 3 to 6 weeks. 
PROTOTYPING: 5 to 8 weeks. 


PRODUCTION COMMITMENTS 
None. 


International Microcircuits Inc 
3350 Scott Blvd 

Santa Clara, CA 

(408) 727-2280 

Circle No 554 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic. 

ACCEPTABLE: Functional block diagram, unsimulated schematic 
or net list, layout data, PG tapes. 


DESIGN TOOLS 
IMI’s CAE system runs on VAX minicomputers. 


WORKSTATION SUPPORT 
Mentor, Daisy, and Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Partition- 
ing analysis, functional simulation, logic design and simulation, 
timing analysis, test-program generation, testability analysis, fault 
grading. 

VENDOR PERFORMS: Layout and post-layout analysis. 


FUNCTION LIBRARY 

Library includes 110 functions; users can create library elements 
based on existing functions or discrete gates; all library cells have 
been built and tested; simulation parameters include ID, LD, SUH, 
TS, VS, PD, Fl, and FO. 


TRAINING 

COURSE: A 5-day training course is available in Santa Clara, CA 
prior to design commitment; $2000. 

DOCUMENTATION: Design manuals are available prior to design 
commitment; updated yearly; free with $2000 Daisy macrocell 
library. 


SUPPORT FACILITIES 
Santa Clara, CA. 


CYCLE TIMES 
DESIGN: 4 to 20 weeks. 
PROTOTYPING: 3 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Logic drawings. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
Multiple wafer sources. 


159 


EDN SEMICUSTOM-IC DIRECTORY 





ITT VLSI Design Center 
15 Progress Dr 

Shelton, CT 06484 

(203) 929-9790 

Circle No 555 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Verified net list in Mentor or Valid workstation 
format. 

DISCOURAGED: Net list in other formats. 


DESIGN TOOLS 

Tools provide schematic capture, logic simulations, automatic and 
manual layout, layout-parameter extraction, back-annotation simula- 
tion, translation of simulation test vectors to Sentry functional-test 
program. 


WORKSTATION SUPPORT 
Mentor and Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design, 
test-vector generation, design specification. 

CUSTOMER PERFORMS ON VENDOR’S TOOLS: Schematic 
capture, initial and back-annotated simulation. 

VENDOR PERFORMS: Layout, layout-parameter extraction, de- 
sign-rule checks, network-equivalency check, test-vector translation. 


TRAINING 

COURSE: Available. 

DOCUMENTATION: Design files for workstations and datasheets 
available. 


CYCLE TIMES 
DESIGN: 8 weeks for 3000-gate array. 
PROTOTYPING: 13 weeks from verified net list. 


INPUTS FOR COST ESTIMATION 
Schematics or circuit description, volume, schedule. 


PRODUCTION COMMITMENTS 
None. 


Kontron Electronics 
630 Price Ave 

Redwood City, CA 94063 
(415) 361-1012 

Circle No 556 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Physical layout data generated by vendor's soft- 
ware. 

ACCEPTABLE: Functional block diagram, simulated or 
unsimulated schematic or net list, layout data generated by custom- 
ers software, PG tapes. 


DESIGN TOOLS 

Kontron offers Micad, a stand-alone gate-array design system. The 
workstation supports design entry, logic simulation, and automatic 
and interactive layout functions. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design and simulation, timing analysis, critical-path analysis, interac- 
tive and automatic placement, automatic routing, network-equivalen- 
cy check, post-routing simulation. 

VENDOR PERFORMS: Test-program generation, testability anal- 
ysis, fault grading, custom cell creation. 


FUNCTION LIBRARY 


Library contains 160 functions built from as many as 85 2-input 
gates; users must use only predefined library elements; 50% of 
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library cells have been fabricated and tested; simulation parameters 
include ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING 
COURSE: Training is available before design commitment. 
DOCUMENTATION: Design manuals are available without design 
commitment; $25. 


CYCLE TIMES 
DESIGN: 1 to 2 weeks. 
PROTOTYPING: 2 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Approximate gate count, performance specifications, production 
volumes, delivery schedules. 


PRODUCTION COMMITMENTS 
None. 


ALTERNATE SOURCES 
AMI-Austria (AMI-USA acts as an alternate source for wafers). 


Linear Technology Inc 

Box 489, Station A 

Burlington, Ontario, Canada L7R 3Y3 
(416) 632-2996 

Circle No 557 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list, layout data gener- 
ated by vendor's software. 

ACCEPTABLE: Functional block diagram, unsimulated schematic 
or net list, layout generated by customer's software. 


DESIGN TOOLS 

LTI offers a design kit including manuals and large layout sheets. 
Internal layout data available for Computervision, Calma, and Appli- 
con CAD systems under nondisclosure agreement. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation, critical-path analysis, test-pattern 
generation, manual routing. 

VENDOR PERFORMS: Testability analysis, fault grading, place- 
ment. and routing, custom cell creation, circuit breadboarding, post- 
routing simulation, network-equivalence check. 


TRAINING 

COURSE: A 1-day seminar and a 5-day training course are 
available in Burlington, Ontario. 

DOCUMENTATION: Design manuals available on magnetic 
tapes; $20. 


SUPPORT FACILITIES 
Burlington, Ontario, Canada; Sherbrooke, Quebec, Canada; and 
Tokyo, Japan. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 8 to 12 weeks. 


INPUTS FOR COST ESTIMATION 
Detailed design data. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
None. 
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Your One-Stop Source for... 


oN Ay 
VECTRON 


4 ey 
Rha ? ay Siz - % Pty ae 
; i ate Sper t os os pe 
gt . ‘| ee fa , 
: : * s 
ies Nae a ed Wes tng es 
: 4 Lied re 5 Mae LE, \ 
Ma 2 Oe 
- 3 sito ON 4 
pee 
A at = > ae 
th Ld . ps - - . "4 ct 4 
P j TA Sid “4 . , > z See OPN | 
! ns ’ i; » ,, 1 3 
‘ , * ¥ Pen Hor 
ard Mies .« ee sss , Satine 
; : ae ae s i 
fs 4 4) ¥ ¥ " b Ant . 
< T 2 operas Se by? f 
5 pecs B® ean $s ile ud ’ 
‘ Uy: stn sees i Matis: t : ; 4 
A e FE?) i's “¥ (oes e a wy rhe ‘a 


4. Non. | Temperature _ aoe, Oven. 
Compensated (xos) Compensated (TCXOs) Controlled d(ocxes) 








Frequency: 5 MHz- 1 GHz 1 MHz - 630 MHz 1 MHz - 400 MHz 


Output: +7dBm into 500; TTL; CMOS, ECL and higher level sine optional 


+25ppmover 0/+70°C + 2x1077 over 0/+50°C +1x10-8over 0/+50°C 
+ 3ppmover 0/+50°C + 5x10-7 over — 20/+ 70°C + 3x10-8 over — 20/+ 70°C 
+50 ppm over —.55/+ 85°C + 1x10-* over — 55/+ 85°C + 5x10-*® over — 55/+75°C 


Aging: 5 ppm/year | 1- 2x10-*/year 1x10-°/day (as low as 
(2 ppm/year optional) (depending upon frequency) 1x10 '°/day available) 


Phase Noise 














Temp. Stability 
Options: 





















(@ 50 MHz) 1 KHz 50 KHz 1 KAZ. 50 KHz 1 KHz 50 KHz 
Standard: | —125dBc/Hz —150dBc/Hz | —130dBc/Hz -145dBe/Hz | —140dBc/Hz — 150dBc/Hz 
L2 Option: | —140dBc/Hz —160dBc/Hz | -—140dBc/Hz —160dBc/Hz | -—150dBe/Hz — 160dBc/Hz 


Voltage ControlledModels Clock Oscillators (TTL, CMOS, ECL) 





ve0s PCB MOUNT COMMERCIAL LOW PROFILE DIP 
(non- -crystal) (resistance welded) 
laa sealed 
nei +. + +1% to +33% 1 Hz-100 MHz | 16 KHz-100 MHz | 16 KHz-100 MHz (QPL'dto 
: MIL-0-55310/16) 


Frequency:| to 600 MHz sieipuatiot CMOS | .01 Hz-15 MHz 7 Hz-50 MHz (QPL'd to 
| MIL-0-55310/18) 


Linearity:| +10%to+20% | +1%to+5% | +1%to +10% 
ECL a 5 MHz-150 MHz 


Stability: + .001% *+ 001% to +.01% | +. 3%to +1% 
rts ; # ° Accuracy +10 ppm, +15 ppm, +25 ppm or +50 ppm 
(0-50°C) (wider temp. ranges, to — 55/+ 85°C, optional) (at 25°C): (most models also available settable to + 1 ppm 
“Higher stability temperature compensated via either internal or external variable capacitor). 
and oven controlled VCXOs also available. Stability: Standard: +25ppmover O°Cto+ 70°C 


Option 2: +50 ppm over —55°C to + 125°C 
Option5: + Sppmover O°Cto+ 50°C 






_VECTRON: 










The Crystal 6 scillator Company _fanenon sna Saas Twi 710/468-3796 
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LSI Logic Corp 
1551 McCarthy Blvd 
Milpitas, CA 95035 
(408) 263-9494 
Circle No 558 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list and test vectors generated using 
company’s design software. 


DESIGN TOOLS : 
LDS design system provides schematic capture, net-list entry, 
worst-case delay prediction, simulation, and test-tape generation. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, Sun, Futurenet, and P-Cad systems. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design, 
simulation, and test-program. generation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Testabili- 
ty analysis, post-layout simulation. 

VENDOR PERFORMS: Layout. 


FUNCTION LIBRARIES 

Libraries contain 273 functions built from as many as 744 2-input 
gates; users can define new functions using existing library ele- 
ments; all elements have been fabricated and tested; simulation 
parameters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 
COURSE: One-week course offered at design centers. 
DOCUMENTATION: Design manuals available to course 
attendees. 


SUPPORT FACILITIES 

Milpitas, CA; Irvine, CA; Sherman Oaks, CA; Minneapolis, MN; 
Waltham, MA; Dallas, TX; Boca Raton, FL; London, UK; Munich, 
West Germany; Diisseldorf, West Germany; Bracknell, UK; Tel Aviv, 
Israel; Tokyo, Japan; Osaka, Japan; and 20 distributor design 
centers in US and Europe. 


CYCLE TIMES 
DESIGN: 1 to 8 weeks. 
PROTOTYPING: 4 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, pin count, critical-path delay or system clock frequency, 
temperature range, memory requirements. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
AMD, Toshiba, RCA, SGS, Raytheon. 


Marconi Electronic Devices 
Doddington Rd 

Lincoln, UK 

(0522) 688121 

Circle No 559 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list in Hilo format, layout. 
DISCOURAGED: PG tape. 


DESIGN TOOLS 
Design tools include the Hilo logic simulator and proprietary layout 
software. 


WORKSTATION SUPPORT 
Mentro, Daisy, Valid. 
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DESIGN CYCLE 7 
CUSTOMER PERFORMS USING OWN TOOLS: Schematic Cap- 
ture, simulation. : 
CUSTOMER PERFORMS USING VENDOR’S TOOLS: Layout. 
VENDOR PERFORMS: All steps at customer's discretion. 


TRAINING 

COURSE: Interactive array-design ct courses offered at customer's 
site or London design center. | 

DOCUMENTATION: Controlled manuals available. 


CYCLE TIMES 
PROTOTYPING: 8 to 12. weeks, depending on vendor's involve- 
ment in design steps. 


PRODUCTION COMMITMENTS 
None. | 


Matra Design Systems 
120B Albright Way 

Los Gatos, CA 95030 
Circle No 560 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated or unsimulated schematic or net list, 
layout data generated by. vendor's software. 
ACCEPTABLE: Functional block diagram, PG tapes. 
DISCOURAGED: Layout data generated by customer’s software. 


DESIGN TOOLS. 

All software—including logic simulation, placement, and routing— 
runs on IBM PC/AT or PC/XT in addition to a VAX 750 or 780. Layout 
software includes internal layout data subject to a nondisclosure 
agreement. 


DESIGN CYCLE. . 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design 
and minimization, critical-path analysis. 

CUSTOMER PERFORMS USING VENDOR’ S TOOLS: All design 
steps except custom-cell creation. 

VENDOR PERFORMS: Any steps at customer’s discretion. 


FUNCTION LIBRARIES | 

Library includes 120 cells built aang as many as 76 2-input gates; 
users, can define new functions based on existing library elements; 
all functions have been fabricated and tested; simulation parameters 
include ID, LD, VS, TS, Fl, and FO. 


TRAINING 
COURSE: A 2- to 5- me training course in Santa Clara, CA is 


available prior to design commitment. 
DOCUMENTATION: Design manuals are available prior to design 
commitment; manuals are updated quarterly. 


SUPPORT FACILITIES 
Santa Clara, CA; France; Germany: and UK. 


CYCLE TIMES 
DESIGN: 1 to 2 weeks. 
- PROTOTYPING: 2 to 3 weeks. 


INPUTS FOR COST ESTIMATION - 
Array size, production volume, extent of design support by vendor. 


PRODUCTION COMMITMENTS 
None required. © 


ALTERNATE SOURCES 
Harris Semiconductor. 
; Continued on pg 167 
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System Quality Graphics at a PC-Based Price. 
Introducing the Lundy 2000 Workstation. 


Lundy 2000 is a powerful turnkey 
workstation that gives you sharp, 
high speed, high quality graphics 
for about what you’d pay for a fully 
configured pc-based system. 
Turnkey Simplicity 

Because it is a stand-alone worksta- 
tion, you’re spared from dealing with 
several manufacturers for different 
system components, as is common 
with most “put-together’” systems. 
With the Lundy 2000, you're backed 
by a Company with a proven, solid 
reputation for providing fine quality 
graphics systems complete with ser- 
vice and support. The Lundy 2000 is 
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as dependable and easy to operate 
as it is effective. All of this power is 

packaged as a highly compact turn- 
key system. 


Application Flexibility 

The Lundy 2000 workstation gives 
you fast, high quality design for finite 
element analysis, solids modeling, 
PC layout, mechanical design, and 
architectural applications, as well as 
business graphics and word pro- 
cessing. It displays up to 256 colors 
from a palette of 16.7 million and 
provides a 1536 x 1024 addressable 
map with 768 x 512 displayable res- 
olution. Dual processor architecture 
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and a high speed vector generator 
combine to provide full pan, Zoom, 
and preview capabilities. This gives 
you operational flexibility to handle 
special graphics processing needs 
not met by standard host-dependent 
terminals. 

For more information, contact: 
Graphics Marketing, Lundy Elec- 
tronics & Systems, Inc., One Robert 
Lane, Glen Head, N.Y. 11545. 

(516) 671-9000. 
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LUNDY 
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MCE Semiconductor Inc 
1111 Fairfield Dr 

West Palm Beach, FL 33407 
(305) 845-2837 

Circle No 561 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Functional block diagram, unsimulated schematic 
or net list, layout data generated using vendor's tools; PG tapes. 
ACCEPTABLE: Simulated schematic or net list, layout data 
generated using customer's software. 


DESIGN TOOLS 

MCE offers a series of breadboarding tools that aid in circuit design 
and verification. The firm also offers Aspec and Spice simulators for 
circuit analysis and several proprietary layout and verification tools 
for post-routing checks. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic minimiza- 
tion and fault grading. 

VENDOR PERFORMS: Logic design, simulation, timing analysis, 
critical-path analysis, testability peices all layout and layout- 
verification functions. 


FUNCTION LIBRARIES 

Users can define new functions based on existing cells or discrete 
components; all. cells have been fabricated and tested; simulation 
parameters include ID, LD, VS, TS, PD, Fl, and FO. 


TRAINING : 

‘COURSE: A ‘2-day session is available before design commit- 
ment; 3-day session is offered after design commitment; courses 
offered in US and West Germany. 

DOCUMENTATION: Design manuals available without design 
commitment; $5 to #100. 


SUPPORT FACILITIES 
West Palm Beach, FL; Sunnyvale, CA; Tewkesbury, UK; and in 
Nurenburg and Munich, West Germany. 


CYCLE TIMES > 
DESIGN: 4 to 16 weeks. 
PROTOTYPING: 2 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Chip data, utilization, test requirements. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
None. 


Micro Linear 

2092 Concourse Dr 
San Jose, CA 95112 
(408) 262-5200 
Circle No 562 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Any level. 


DESIGN TOOLS 

Micro Linear. offers an IBM PC/XT-based system for schematic 
capture, simulation, and timing analysis. Simulation and layout 
software runs on VAX mincomputers. 


WORKSTATION SUPPORT 
Daisy. 
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DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: All steps from 
partitioning through layout. 

VENDOR PERFORMS: Design through tooling depending on 
customer involvement. 


FUNCTION LIBRARIES 

Library includes 30 elements; users can build new functions from 
existing library elements or discrete devices; 100% of all functions 
have been fabricated and tested. 


TRAINING 
DOCUMENTATION: Design manuals available after design com- 
mitment. 


CYCLE TIMES 
DESIGN: Depends on complexity. 
PROTOTYPING: 4 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
System specifications, block diagram or schematic, functional de- 
scription, customer design involvement, volume, and schedule. 


PRODUCTION COMMITMENTS 
Negotiable for customer-designed arrays, required for vendor-de- 
signed arrays. 





Mitel Semiconductor 
350 Leggett Dr 

Kanata, Ontario, Canada 
(613) 592-5280 — 

Circle No 563 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: PG tape. 


DESIGN TOOLS 

Mitel’s CAE system supports logic design, simulation, and manual 
layout tasks. The software runs on a VAX minicomputer and Calma 
and Computervision CAD systems. It accepts data in gate- or 
macro-level schematic diagrams. In addition, a layout kit allows chip 
design without CAE tools; users affix adhesive overlays to scaled 
layout sheets. — 


WORKSTATION SUPPORT 
Daisy. Layout data available for Calma. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Simula- 
tion, manual layout. 

VENDOR PERFORMS: Testability analysis, test-program genera- 
tion. | 


FUNCTION LIBRARY 

Library includes 100 functions built from as many as 18 2-input 
gates; users can build new functions from library elements; all 
functions have been built and tested; simulation parameters include 
ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING 
COURSE: Design courses are offered at customer's site or at 
Kanata, Ontario plant; price varies with depth of training. 
DOCUMENTATION: Design manuals are available prior to design 
commitment; $100, updated yearly. 


SUPPORT FACILITIES 


PML Ltd (Vancouver, British Columbia, Canada) and the Circuit 
Design Group (Phoenix, AZ). 
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CYCLE TIMES 
PROTOTYPING: 12 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, package style, pin count, production quantity, screening 
level. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
Plessey and GTE Microcircuits Div. 





Mitsubishi Electronics America Inc 
1050 E Arques Ave © 

Sunnyvale, CA 94086 

(408) 730-5900 

Circle No 564 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated logic diagram or net list. 
DISCOURAGED: PG tape. 


DESIGN TOOLS 
Schematic capture, net-list generation, Tegas simulator, circuit simu- 
lation. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, Futurenet. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design, 
breadboard. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture, simulation, timing verification. 

VENDOR PERFORMS: Layout, post-layout simulation, tooling. 


TRAINING 
COURSE: Available. 
DOCUMENTATION: Available. 


SUPPORT FACILITIES 
Sunnyvale, CA; Durham, NH. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate density, package, customer/vendor interface, volume. 


PRODUCTION COMMITMENTS 
None. 


Motorola Inc 

2200 W Broadway Rd 
Mesa, AZ 85036 
(602) 962-2516 
Circle No 565 


CUSTOMER/VENDOR INTERFACE 
ACCEPTABLE: Simulated or unsimulated schematics or net lists, 
PG tapes, 


DESIGN TOOLS 

Motorola offers workstation-based tools for schematic capture, logic 
simulation, and layout. Mainframe software performs other design 
steps. 


WORKSTATION SUPPORT 


Daisy, Mentor, P-Cad, Hewlett- Packard, Tektronix, Valid, Computer- 
vision, Futurenet. 
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DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Functional simulation, logic design and simulation, timing analysis, 
test-pattern generation, testability analysis, fault grading. Layout and 
post-layout analysis for bipolar arrays. CMOS arrays need vendor 
software for layout. 

VENDOR PERFORMS: Custom cell creation. 


FUNCTION LIBRARIES 

ECL: Library includes over 120 functions built from as many as 22 
2-input gates; users can build new functions from library elements; 
99% of all functions have been built and tested; simulation parame- 
ters include ID, SUH, PD, Fl, and FO. 

TTL: Library includes over 80 functions built from as many as 22 
2-input gates; users can build new functions from library elements; 
99% of all functions have been built and tested; simulation parame- 
ters include ID, LD; SUH, VS, TS, PD, Fl, and FO. 

CMOS: Library includes 65 functions built from as many as 18 
2-input gates; users can build new functions from library elements; 
100% of all functions have been built and tested; simulation ‘prs 
ters include ID, LD, SUH, Fl, and FO. : 


TRAINING 
COURSE: A 3- to 5-day course is available at Motorola Technolo- 
gy centers and customer sites prior to design commitment; $3000. 
DOCUMENTATION: Documentation is available free prior to de- 
sign commitment. 


SUPPORT FACILITIES 

Dallas, TX; Atlanta, GA; Maitland, FL; Livonia, Ml; Boston, MA; River 
Edge, NJ; Chicago, IL; Minneapolis, MN; Denver, CO; San Jose, CA; 
Los Angeles, CA; Tokyo, Japan; Munich, West Germany; Tel Aviv, 
Israel; Hong Kong; Washington, DC; Vanves, France; Seoul, Korea; 
Singapore; Solna, Sweden; Taipei, Taiwan; Hauppauge, NY; Mel- 
bourne, Australia; Aylesbury, UK; and Toronto, CA. 


CYCLE TIMES 
PROTOTYPING: 7 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Array type, package type, production volume, schedule. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
National Semiconductor; NCR for CMOS arrays. 


National Semiconductor Corp 
2900 Semiconductor Dr 

Santa Clara, CA 95051 

(408) 721-5000 | 

Circle No 566 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list, layout data gener- 
ated by vendor’s software. 

ACCEPTABLE: Functional block diagram, unsimulated schematic 
or net list, layout data generated by customer's software, PG tapes. 


WORKSTATION SUPPORT 
Daisy, Mentor; layout data available for VR Systems and Mentor. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design, simulation, timing analysis, logic minimization, critical-path 
analysis, testability analysis, fault grading, test-program generation, 
custom cell creation. 

VENDOR PERFORMS: Array routing, network-equivalency 
check, post-routing simulation, partitioning analysis. 

Continued on pg 173 
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What makes Data Display the industry leader LED products? 


High performance? Yes! No matter what reason you choose for buying your LEDs 
from Data Display, you'll be right. You simply can't go wrong. 


Competitive pricing? Certainly! Give us a Call today and ask for our free catalog. You may 
even come up with some reasons we haven't thought of yet! 


Design integrity? Absolutely! Call toll free (800) 421-6815. Within California call (213) 
: 2 ‘ca? i 640-0442. Or TLX 664-690. Or write Data Display Products, 
Engineering expertise ? Of Course: —_ PO. Box 91072, Los Angeles, CA 90009. 
Conceptual creativity? That's right! 
Data Display Products 


Applications support? Positively! 301 Coral Circle, El Segundo, CA 90245 
(213) 640-0442 TLX 664-690 





Lifetime guarantee? Right on! 


International Reps— Argentina YEL S.R.O., PH: 46 2211, TLX: 390 18605, YELAR @ Australia Ampec, PH: 02 7122466, TLX: 790 27136 AMPEC ¢ Belgium/Holland Klaasing Elc. 
PH: 01620 51400, TLX: 844 54598 KLBDNL ¢ Denmark Radio Parts, PH: 01 34 34 11, TLX: 855 19613 RPARTDK e Israel R.C.M. Computers, PH: 03 485192, TLX 922 341390 « Italy 
Microdata, PH: 0187 988182 © South Africa Liberty Elec., PH: 52 7637/8/9, TLX: 960 86732SA ¢ Spain Betatron, PH: 6932421, TLX: 23911 PCOE © United Kingdom Mar! Int'l, 
PH: 0229 52430, TLX: 851 65100 MARLG e¢ West Germany/Austria Kuhn, PH: 06235 5662, TLX: 841 464766 KUHND e 
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In TRODUCING 5-STAR SERVICE. , 


©1985 Siliconix incorporated. 5-Star Service is a trademark of Siliconix incorporated. 








ITS BASIC TOASIC. 


x Free design manuals, cell manuals, and 
software libraries for Daisy, Mentor, 
and FutureNet workstations. 

* 100 first pre-production pieces free. 

* Guaranteed prototype delivery dates. 

x Guaranteed NRE and no additional 
CPU charges. 

x Guaranteed production prices for 
two years. 

Announcing the Siliconix 5-Star 
Service™ Program. Anything else is just 
basic ASIC. 

5-Star Service means the end of 
excessive up-front charges for gate 
array designs. So you can buy gate 
arrays as easily as if they were 
completely standard products. 

Compare us with your current 
supplier on your next job. 

Call (408) 970-4107. 

We'll send you a complete fact 
sheet, free. You'll find that we not only 
give you better control over the design 
process, but we also save you a lot 
of money. 

In fact, the only money we can't 
save you is the money you've already 
spent with our 


competitors. Slconmx 


incorporated 


Ss Siliconix incorporated, 2201 Laurelwood Road, Santa Clara, CA 95054, (408) 970-4107 TWX 910-338-0227. 
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THE ONLY 
VICK—TURN 
UARANTEE. 


Feature Size:2p 2[ or 3. Engineering Prototypes: 
We deliver on time or we absorb 
30% of your fabrication cost. 








N-Channel P-Channel 








VTEO 0.5-1.0y991 0:5-1.0;, 
EYES * > 10y >10y 
2 ~ linear region” 21-25 6.5—8.5 It’s nothing new. For the last 6 years, Orbit Semiconductor 






(formerly Comdial) has been the only foundry to guarantee 
on-time delivery for CMOS/HMOS engineering prototype 


or production runs. 


Cap. Metal to Sub 104 PF/em* 0.27-0.32 —_0.27-0.32 High reliability 2u and 3u double metal or double poly. 
Junction Depth 0.4u-0.6u 0.2u-0.4y 10 working days for single poly and single metal. 15 working 
P-Well Juncti days for double poly or double metal. Quality processing 





that lets us deliver to Mil Std 883C requirements. Even 
mature processes (Synertek’s) available. It’s all part of the 


way we've earned our customer’s confidence. 


And when it comes to your production order, Orbit is your 


AW ae hia assurance of quality processes, and products delivered 
LEFF 1.0u-1.4u  1.3u-1.7y Ge dine: 
Substrate Resistivity 2.5K0/_] 1.20/cm 


For more information on the only guaranteed on-time 
delivery, typical turnarounds and processes, contact: 
rea Gary Kennedy, President, 1230 Bordeaux Drive, 
Feature Size:3 Sunnyvale, CA. 94089. Or call (408) 744-1800 
N-Channel P-Channel TWX 910-339-9307 FAX (408) 747-1263 





VTEO 0.5-1.0y 0.5-1.0y 
BVDss >10y >10y 
Ki= HC jinear region 18-21 6-8 








Cap. Metal to Sub 10 0.2—0.25 0.20.25 
Junction Depth 0.6u-1.0u 0.4u—-0.8u 
P-Well Junction 3.5uU—4.5 





SEMICONDUCTOR, INC. 


aie sii = ae A subsidiary of Orbit Instrument Corporation. 
LEFF 14u-2.0u 1.8u-2.4pu 
Substrate Resistivity 2.5KO/ 1.0-1.50/cm 7 al 





What others promise, we guarantee. 
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TRAINING 
COURSE: A 5-day session is available prior to design commit- 
ment: course is offered in all design centers; $2500 per engineer. 
DOCUMENTATION: Design manuals are available prior to design 
commitment; updated quarterly. 


SUPPORT FACILITIES 
Santa Clara, CA; Boston, MA; Bedford, UK; Stockholm, Sweden; 
Paris, France; and Munich, West Germany. 


CYCLE TIMES 
‘DESIGN: 1 to 2 weeks. 
PROTOTYPING: 5 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic, I/O count, production volume and schedule, technology. 


PRODUCTION COMMITMENTS 
None required. : 


ALTERNATE SOURCES 
Motorola; alternate sourcing effected through layout-data transfer. 


a 


NCM Corp 

1500 Wyatt Dr 

Santa Clara, CA 95054 
(408) 496-0290 

Circle No 567 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Logic schematics. 


WORKSTATION SUPPORT 
Silicon Graphics Gemstation. 


DESIGN CYCLE 
~ CUSTOMER PERFORMS USING OWN TOOLS: Test-program 
generation, testability analysis. 

VENDOR PERFORMS: All aspects of logic design, chip layout 
and design verification; test generation at user's option. 


TRAINING 
COURSE: Course covers design and development. 
DOCUMENTATION: CMOS design manual available. 


CYCLE TIMES 
PROTOTYPING: 6 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Schematics. 


PRODUCTION COMMITMENTS 
None. : : 


cr 


NCR Corp 

ASIC Product Marketing 
2001 Danfield Ct 

Fort Collins, CO 80525 
(303) 226-9550 

Circle No 568 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Basic specifications, schematics, verified net list, 
layout. | 


DESIGN TOOLS 

Three levels of CAE options are available: 1) Schematic capture; 2) 
Schematic capture, simulation, timing analysis, and test generation; 
3) Schematic capture, simulation, timing analysis, test generation, 
and layout. 
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“WORKSTATION SUPPORT 


Daisy, Mentor, Valid, and Cadnetics; Viewlogic will be supported in 
second qtr 1986; Tangent will be supported in third qtr 1986. 


DESIGN CYCLE 
CUSTOMER PERFORMS USING VENDOR’S TOOLS: Initial 
specification, schematic capture, simulation, timing analysis, layout, 
back-annotation and resimulation, test-vector generation. 
VENDOR PERFORMS: Tooling. 


TRAINING 

COURSE: Regularly scheduled semicustom and CAE courses 
available at customer's site. 

DOCUMENTATION: Manuals and data sheets available. 


SUPPORT FACILITIES 
42 locations, including northern California; Fort Collins, CO; Colo- 
rado Springs, CO; Miamisburg, OH; and area sales offices. 


CYCLE TIMES 
DESIGN: 4 to 10 weeks. 
PROTOTYPING: 2 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Block diagram, ac and de specifications, schematics. 


PRODUCTION COMMITMENTS 
Negotiable; production commitment lowers engineering charges. 


ALTERNATE SOURCES 
Motorola. 


NEC Electronics USA Inc 
401 Ellis St © 

Mountain View, CA 94043 
(415) 960-6000 

Circle No 569 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list. 
DISCOURAGED: Unsimulated schematic or net list. 


DESIGN TOOLS 
NEC’s CAE system supports data entry, logic simulation, timing 
analysis, layout, fault simulation, and automatic test generation. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, Futurenet, Tektronix/CAE, and Hewlett Pack- 


ard. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Partitioning analysis, schematic capture, logic and timing simulation, 
design-rule check. : 3 | 

VENDOR PERFORMS: All other steps, from logic validation to 
mask design. ; ; 


FUNCTION LIBRARIES 

TTL: Library includes 30 functions built from as many as seven 
3-input gates; users can define new functions using existing library 
elements or discrete gates; all functions have been built and tested; 
simulation parameters include ID, LD, SUH, VS, TS, PD, Fl, and 
FO. | 

ECL: Libraries include as many as 70 functions built from as many 
as 20 2-input gates; users can define new functions using existing 
library elements or discrete gates; all functions have been built and 
tested; simulation parameters include ID, LD, SUH, VS, TS, PD, FI, 
and FO. ye | 


173 


EDN SEMICUSTOM-IC DIRECTORY 





CMOS: Each library includes 150 functions with maximum complexi- 
ties equivalent to 20 2-input gates; users can define new functions 
using existing library elements or discrete gates; all functions have 
been built and tested; simulation parameters include ID, LD, SUH, 
VS, TS, PD, Fl, and FO. 


TRAINING 
COURSE: On an individual basis. 


SUPPORT FACILITIES 
Sunnyvale, CA; Dallas, TX; and Natick, MA. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 3 to 5 weeks. 


INPUTS FOR COST ESTIMATION 
Estimated cell count, I/O count, packaging, production volume. 


PRODUCTION COMMITMENTS 
None. ; 


ALTERNATE SOURCES 
None. 


Oki Semiconductor 

650 N Mary Ave . } 
Sunnyvale, CA 94086. 
(408) 720-1900 | 
Circle No 570 


CUSTOMER/VENDOR INTERFACE he 
PREFERRED: Simulated or unsimulated schematic or net list. 
ACCEPTABLE: PG tape, functional block diagram. 


DESIGN TOOLS 

Design tools permit schematic capture, net-list generation, logic and 
timing simulation, fault simulation, test-program generation, and 
layout: | 


WORKSTATION SUPPORT 
Mentor, Daisy. 3 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Logic design, 
test-vector generation, schematic capture, net-list generation, logic 
simulation. — : : Le 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: All of the 
above. hoe: : 

VENDOR PERFORMS: Layout, fault simulation, test-program 
generation. © , 


TRAINING 

COURSE: 3-day course available; $2000 fee waived for custom- 
ers. . 

DOCUMENTATION: Design manual available. 


SUPPORT FACILITIES 
Sunnyvale, CA; Stoneham, MA. 


CYCLE TIMES 
DESIGN: 2 to 3 weeks. 
PROTOTYPING: 3 to 5 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, package, volume, special functions. 


PRODUCTION COMMITMENTS 
Negotiable. | 
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Plessey Semiconductor Div 
3 Whatney 

Irvine, CA 92714 

(714) 951-5212 

Circle No 571 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Customer performs entire design process and 
submits layout data. 


DESIGN TOOLS 

Plessey’s CAE system runs on local DEC VAX minicomputers. The 
software supports chip planning, logic design, simulation, automatic 
routing and post-routing analysis. 


WORKSTATION SUPPORT __ 
Case, Futurenet, Daisy, Mentor. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN OR VENDOR'S TOOLS: 
Logic design, simulation, timing analysis, fault analysis, layout, 
post-layout simulation; test-program generation. 
_ VENDOR PERFORMS: CAE training, design support. 


FUNCTION LIBRARIES 

CMOS: Library includes 60 functions built from as many as six 
2-input gates; users can define new functions using existing library 
elements or discrete gates; all cells have been built and tested; 
simulation parameters include ID, LD, SUH, TS, VS, Fl, and FO. 
ECL: Library includes 30 functions built from as many as six 2-input 
gates; users must employ only predefined library elements; all cells 
have been built and tested; simulation parameters include |ID, LD, 
SUH, VS, TS,.PD, Fl,and-FO. °° ~- : 


TRAINING 
COURSE: A 3-day session available for software licensees at the 
company’s design centers or at the customer's site. | 
DOCUMENTATION: Documentation available to users of compa- 
ny’s design software. 


SUPPORT FACILITIES 
Irvine, CA; Silicon Development Corp in Boston, MA. 


CYCLE TIMES 
DESIGN: 2 to 6 weeks. 
PROTOTYPING: 6 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Schematic, critical-path timing, 1/O specification, packaging. 


PRODUCTION COMMITMENTS 
None required. — 


Sa 


Polycore Electronics 
1107 Tourmaline 
Newbury Park, CA 91320 
(805) 499-6777 

Circle No 572 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Functional block diagram. 


DESIGN TOOLS 
Spice. 


WORKSTATION SUPPORT 
None. | 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Functional 
design. : 7 

VENDOR PERFORNMS: All other design tasks. 
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The Analog Workbench’ is the 
Analog CAE system truly suited to 
the unique needs of analog design- 
ers. The reason? It was conceived 
by analog designers. 

That’s why it has the most com- 
plete set of analyses on the market. 

For example, consider our Monte 
Carlo Analysis to predict manufac- 
turability. Or our Sensitivity/Worst 
Case Analysis to determine which 
component values most affect cir- 
cuit performance. And the Para- 
metric Plotter that lets the designer 
do “what if” anal- 
yses on circuit 
> performance. 
ee . You can 
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conductores and ?! Gy euaaches 
integrate d Cir- predicts manufacturability. 
cuits. That, com- 
bined with our is 
own SPICE 100 
PLUS™ simulator,  °% \ sus 
provide the MOSt ig “Yon “tom “dom 


IT TOOK ANALOG DESIGNERS — siisioc | geen 
t 
simulation for BT insures accurate 








Monte Carlo Analysis 










f__]__Mi at -200m M2 at 100 Della M= 102 
Be IEE 
[Th ersafouf—1—] mat 400 fon fd 
RCT A EA es aR 
g enitadat A IR 

















Yet for all this sophistication, the 
Analog Workbench’s interface is So 
ANALOG CAE SYSTEM intuitive, you'll master it with little 
training. And start saving design 
time immediately. 

Our software runs on Apollo, 

HP and SUN workstations. And all 
these features are also available 
on the new PC Workbench,” an 
IBM PC version of the Analog 
Workbench. 

So give us a call. We'll tell you 
more about the special features of 
the Analog Workbench. Or just talk 
analog design. From one analog 


designer to another. Analog Design 


Tools, Inc., 66 Willow Place, Menlo 
Park, CA 94025, (415) 328-0780. 


The Analog Workbench, PC Workbench and SPICE PLUS are trademarks 
of Analog Design Tools, Inc. 
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TRAINING 
COURSE: None. 





Raytheon Semiconductor 
350 Ellis St 

Mountain View, CA 94039 
(415) 968-9211 

Circle No 573 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated or unsimulated net list or schematic. 
ACCEPTABLE: Functional block diagram, layout data, PG tape. 


DESIGN TOOLS 

Vendor provides CAE for schematic capture, net-list generation, 
simulation, fault grading, layout, and test generation for digital 
designs. Linear designs require Spice simulation. 


WORKSTATION SUPPORT 
Mentor, Daisy. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design, simulation, net-list generation, fault grading. 

VENDOR PERFORMS: Above at customer's discretion, layout. 


FUNCTION LIBRARIES 
CMOS: Library contains 100 SSI and MSI functions. 
BIPOLAR: Libraries contain 25 MSI functions. 


TRAINING 
COURSE: 2-day tutorial is available for $6000. 
DOCUMENTATION: Design manuals available upon design com- 
mitment. 


SUPPORT FACILITIES 
Mountain View, CA. 


CYCLE TIMES 
DESIGN: 4 to 8 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, pin count, critical speed or clock frequency, temperature 
range. 


PRODUCTION COMMITMENTS 
None. 
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RCA Solid State Div 
Route 202 
Somerville, NJ 08876 
(201) 685-6218 
Circle No 574 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated net list, layout data generated by ven- 
dor’s software, PG tapes. 

DISCOURAGED: Functional block diagram. 


DESIGN TOOLS 
Users gain access to the software through Tymnet from remote 
alphanumeric terminals. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, DEC VAX, and Apollo. 


DESIGN CYCLE 


CUSTOMER PERFORMS USING VENDOR’S TOOLS: Logic 
design, simulation, test-vector generation. 
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VENDOR PERFORMS: Layout, post-layout analysis, test-pro- 
gram generation. 


FUNCTION LIBRARY 

Cell complexity depends on user's requirements; library cells com- 
bine predefined models and user-customized building blocks; all 
basic component models have been tested; simulation parameters 
include ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING 

COURSE: A 3-day session is offered in vendor's design 
centers. 

DOCUMENTATION: Design manuals available as part of course. 


SUPPORT FACILITIES 

Somerville, NJ; Santa Clara, CA; Brussels, Belgium; Hong Kong; 
Paris, France; Sunbury, UK; Quickborn, West Germany; and Solna, 
Sweden. 


CYCLE TIMES 
DESIGN: Depends on customer. 
PROTOTYPING: 6 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Logic diagram or gate count, I/O count and specification, package, 
temperature range, clock frequency. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
LSI Logic; alternate sourcing effected through PG-tape transfer. 


Sahni Corp 

224 N Wolfe Rd 
Sunnyvale, CA 94086 
(408) 735-8900 
Circle No 575 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list, layout data gener- 
ated by vendor's software. ‘ 
DISCOURAGED: Functional block diagram, unsimulated sche- 
matic or net list, layout data generated using customer's software, 
manual layout data. 


DESIGN TOOLS 
Vendor uses VTI design tools and proprietary IBM PC-based tools. 
Kit parts for linear arrays are available for breadboarding. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, testability analysis, logic design, simulation, and timing and 
Critical-path analysis. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Building 
breadboard, simulation, layout, custom-cell creation. 

VENDOR PERFORMS: Layout, other steps at customer's option. 


TRAINING 
COURSE: Training available prior to design commitment. 
DOCUMENTATION: Design manuals available prior to design 
commitment. 


SUPPORT FACILITIES 
Sunnyvale, CA. 


CYCLE TIMES 


DESIGN: 1 to 10 weeks. 
PROTOTYPING: 2 to 6 weeks. 
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BECAUSE NO TWO ENGINEERS ARE EXACTLY ALIKE, 
DIALIGHT OFFERS THE LARGEST OPTOELECTRONICS VARIETY. 


With everything electronic 
getting smaller, PC boards and 
front panels are getting more 
complicated and difficult to 
service. 

Fortunately, Dialight 
optoelectronics can help throw 
some light on the subject. And 
that’s why using this technology 
is becoming the mark of a 
good design engineer. 

THE ABCs OF DESIGNING WITH LEDs. 

Suppose you want to 
backlight a front panel from an 
internal PC board. 

You could use value-added 
Dialight LEDs. They plug right 
into the board and hold the 
light steady at exactly the right 
distance from the panel. 

Or you can make troubleshooting a circuit board 
easy by designing in a Dialight LED that will indicate a 
faulty component. 

Dialight packages LEDs to make them easier to 
insert. With no need to bend, trim, and possibly break, 
delicate leads. _ 

Of course, you could buy individual LEDs for less. 
And have somebody bend, trim and insert them by 


A North American Philips Company 


DIALIGHT OPTOELECTRONICS 
Products of your imagination 





hand. But think of what all that 
hand labor costs. Not to mention 


the cost of a service call if your 
light fails in the field. 

That’s what made the 
value-added LED such a good 
idea when we came up with it 
almost 15 years ago. And why 
we still 100% test every single 
LED before we ship it. 

AN IDEA THAT’S 4 TIMES BRIGHTER. 

Today Dialight is still lighting 
the way. Our new Super Brights, 
for example, are 4 times brighter 
than ordinary LEDs. So they're 
easier to see. Even in the high 
ambient light of a computer room. 
And if you're short on power, 
they operate on one-fourth the 
current. 


Call 718-497-7600 or write 
Dialight Corporation, 203 Harrison | 


Place, Brooklyn, NY 11237-1587 
and we'll send you copies of our 
catalogs. 

Keep them handy. They'll 
put hundreds of great ideas at 
your fingertips. 
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How can you be sure youre getting 
the best wire—the right wire—for 
all your transmission needs? 
Specify AT&T wire. 

Because nobody gives you 
AT&T's years of experience and 
understanding in designing wiring 
for transmission and computer 
systems. And, nobody can give you 
all of AT&T’s product innovations, 
such as dual foam insulation for 
greater data transmission rates; 








veare 





irradiated PVC for tougher wire 
protection; and low friction vinyl 
jackets for pulling wire through 
tight spaces. And, nobody gives 
you AT&T"s experts, who will work 
with you to match the right insula- 
tion, shield and sheath to optimize 
the performance of your wire. 

So why make choosing wire 
an adventure when you can be 
sure? Make “The right choice.” 
Call 1800 372-2447 for more 
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information about AT&I"s full line 
of wire and cable products for 
premise distribution and peripheral 
connections. ©1985 AT&T Technologies, Inc. 


Atal 
The right choice. 
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INPUTS FOR COST ESTIMATION 
Packaging, gate count or logic diagram, amount of analog and digital 
circuitry, screening, volume. : 


PRODUCTION COMMITMENTS 
None. 





SGS Semiconductor Corp 
1000 E Bell Rd 

Phoenix, AZ 85022 

(602) 867-6264 


SGS Microelettronica SpA 
Via Carlo Olivetti 2 

20041 Agrate Brianza 

Italy 

(039) 65551 

Circle No 576 . 


CUSTOMER/VENDOR INTERFACE : | 
PREFERRED: Simulated net list or schematic. 
DISCOURAGED: Functional block diagram. 


DESIGN TOOLS 
SGS uses LDS III software running on an IBM mainframe. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN. TOOLS: Partitioning 
analysis, logic design, truth tables, and timing specification. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Simula- 
tion, timing analysis, critical-path analysis, testability analysis, test- 
program generation. 

VENDOR PERFORMS: Layout, post-layout simulation and timing 
analysis, tooling. 


TRAINING | } 
COURSE: A 4-day course is available. 
DOCUMENTATION: Available. 


SUPPORT FACILITIES 
Milan, Italy; Munich, West Germany; London, UK; Stockholm, Swe- 
den; Paris, France; Phoenix, AZ; and Singapore. 


CYCLE TIMES 
DESIGN AND PROTOTYPING: 7 to 10 weeks. 


INPUTS FOR COST ESTIMATION 
Complexity, packaging, volume, temperature, screening. 


PRODUCTION COMMITMENTS 
None. 





Siemens AG 
Balanstr 73 

D 8000 Miinchen 80 
West Germany 
(089) 4144-4253 
Circle No 577 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated net list. 

DISCOURAGED: Block diagram, unsimulated net list or schemat- 
ic, PG tapes. 


DESIGN TOOLS 
Proprietary Venus CAD system. 
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WORKSTATION SUPPORT 
Daisy, Valid. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture, net-list generation. | 

‘CUSTOMER PERFORMS USING VENDOR'S TOOLS: Logic 
design, simulation, layout, test-program generation.. 

VENDOR PERFORMS: Layout, post- layout analysis, test-pro- 
gram generation. 


TRAINING 

COURSE: A course that varies in length between 2 and 5 days is 
available in Munich, West Germany. 

DOCUMENTATION: Design manuals and cell libraries available 
on request. 


SUPPORT FACILITIES 
Munich, West Germany. 


CYCLETIMES 
DESIGN: 3 to 8 weeks. 
PROTOTYPING: 3 to 8 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count, pin count, package, critical paths. 


PRODUCTION COMMITMENTS 
Depending on array type and complexity. 


Signetics Corp 

811 E Arques Ave 
Sunnyvale, CA 94086 
(408) 991-2000 
Circle No 578 


CUSTOMER/VENDOR INTERFACE | 
PREFERRED: Simulated net list, database tape. 
DISCOURAGED: Functional block diagram. 


DESIGN TOOLS | 
CAE software supports logic- -rule check, timing analysis, and fault 
grading. 


WORKSTATION SUPPORT 
Mentor, Daisy, and Futurenet. 


DESIGN CYCLE. 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture, logic- -tules checking, simulation, test-program genera- 
tion. © 
VENDOR PERFORMS: Layout, fault grading. 


FUNCTION LIBRARIES 
ECL: Library contains over 120 functions ranging in complexity from 
simple gates to 4-bit counters. 


TRAINING 

COURSE: A 4-day course is available; it costs between $1000 
and $2000. 

DOCUMENTATION: Design manuals covering. workstation use, 
design rules, library cells, testability, and packaging are available. 


SUPPORT FACILITIES 
Itasca, IL; Littleton, MA; and Sunnyvale, CA. 


CYCLE TIMES 


DESIGN: 1 to 4 weeks. 
PROTOTYPING: 8 to 12 weeks. 


179 


EDN SEMICUSTOM-IC DIRECTORY 





INPUTS FOR COST ESTIMATION 
Logic schematic, volumes. 


PRODUCTION COMMITMENTS 
Negotiable. 





Silicon Systems Inc 
14531 Myford St 
Tustin, CA 92680 
(714) 731-7110 
Circle No 579 — 


CUSTOMER/VENDOR INTERFACE | 

PREFERRED: Functional block diagram, simulated or 
unsimulated schematic or net list, layout data generated by vendor's 
software. 

DISCOURAGED: Layout data generated by customer's software, 
PG tapes. 


DESIGN TOOLS 

SSI’s CAE tools run on local minicomputers and support. igaic 
design, simulation and automatic standard-cell placement and rout- 
ing. The system accepts data in schematic or net-list form. 


WORKSTATION SUPPORT 
Daisy, Mentor. 


PRODUCTION COMMITMENTS 
Estimate of 18-month production volumes. 


ALTERNATE SOURCES 
Plessey and MCE Semiconductors Inc. 





Siliconix Inc 

2201 Laurelwood Rd 
Santa Clara, CA 95054 
(408) 970-4107 

Circle No 580 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list. 


DESIGN TOOLS 
Logic design and simulation on workstations; timing verification and 
layout on IBM mainframe. 


WORKSTATION SUPPORT 
Futurenet, Mentor, Daisy. 


DESIGN CYCLE ! 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture, logic verification. 

CUSTOMER PERFORMS USING VENDOR'S TOOLS: Logic 
simulation, timing verification. 

VENDOR PERFORMS: Layout, post-layout simulation. 


FUNCTION LIBRARY 

Library includes 125 functions built from as many as 24 2-input 
gates; users can define new functions using existing library elements 
and discrete gates; all cells have been fabricated and tested; 
simulation parameters include ID, LD, SUH, PD, Fl, and FO. 


TRAINING 
COURSE: None offered. 


SUPPORT FACILITIES 
Santa Clara, CA; Boston, MA; and Swansea, UK. 


CYCLE TIMES 


DESIGN: 2 to 6 weeks. 
PROTOTYPING: 4 to 8 weeks. 
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INPUTS FOR COST ESTIMATION 
Array type, gate count, package type, screening requirements. 


PRODUCTION COMMITMENTS 
Only for guaranteed delivery. 


ALTERNATE SOURCES 

Universal Semiconductor Inc, Array Technology Corp; alternate 
sourcing effected through PG-tape transfer. Western Digital Inc 
serves as an alternate wafer source. 


Sorep SA 

ZJ Bellevue 

BP5 35220 Chateaubourg 
France , 

(33) 99623955 

Circle No 581 


DESIGN TOOLS 
Design tools run on VAX 11/750. 


TRAINING 
COURSE: A 5-day course is available. 


CYCLE TIMES 
DESIGN: 6 to 8 weeks. 7 | 
PROTOTYPING: 6 to 8 weeks from PG tape. 





STC Microtechnology 
2270 S 88th St 
Louisville, CO 80027 
(303) 673-5151 

Circle No 582 


CUSTOMER/VENDOR INTERFACE 

PREFERRED: Simulated schematic or net list, layout data gener- 
ated by vendor's software. 

ACCEPTABLE: Unsimulated schematic or net list. 


DESIGN TOOLS 
STC’s CAE system supports design entry- and simulation tasks. 
Users enter data through remote alphanumeric terminals. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, block-level functional simulation, logic design and minimi- 
zation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Critical- 
path analysis. | 

VENDOR PERFORMS: Logic simulation, timing analysis, testabil- 
ity analysis, fault grading, test-program generation, automatic gate- 
array placement and routing, post-routing simulation. 


FUNCTION LIBRARY 

Library includes 43. functions composed of as.many as 15 2-input 
logic gates; users can define new functions using existing library 
elements; all library cells have been built and tested; simulation 
parameters include ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING | 

COURSE: None offered. 

DOCUMENTATION: Design manuals are available prior to design 
commitment; $100. 


SUPPORT FACILITIES 
Louisville, CO. 


CYCLE TIMES 


DESIGN: 6 to 8 weeks. 
PROTOTYPING: 6 to 8 weeks. 
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Who says _ 
aper is passe 
of CAD/CAE? 
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The computer has certainly 
brought design and engineering 
into the 20th century. But 
business is still done on paper. 
And when you plot your 
designs, you'll want them to look 
as good on paper as they did on 
the terminal. You'll want a paper 
that works well on high-speed 


sheet-fed,drum or flatbed plotters. 


Youll want Clearprint. 

Engineers and architects have 
been trusting their drawings to 
our drafting vellum since 1933. 
And the qualities that made it 


age 





so popular for manual drafting 
are the same qualities that make 
it perfect for computer users. 
Clearprint is still manufactured 
of 100 percent new cotton fiber 


by the same proprietary process. 


It won't crack or discolor. And 
Clearprint’s surface provides the 
consistency that plotter pens 
demand. 

Try it. Return the coupon below 


CLEARPRINT. 
Making paper work 
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for your free kit containing all 
the tools you need to prove that 
quality is never passe. 


Please send me 
my free kit. 


Mail to: Clearprint Paper Co. 
P.O. Box 8703 
Emenwille, CA 94662. 


EDN/C/36 
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Company 
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INPUTS FOR COST ESTIMATION 
Circuit size, package type. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
None. 


Telmos Inc 

740 Kifer Rd 
Sunnyvale, CA 94086 
(408) 732-4882 
Circle No 583 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Schematic, logic diagram, net list. 
DISCOURAGED: Breadboard, functional block diagram, layout 
data, PG-tapes. 


DESIGN TOOLS 
Daisy workstation tools support front-end design; Calma and Dracu- 
la software supports back-end design. 


WORKSTATION SUPPORT 
Daisy, Calma. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 
ture, logic design. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture, analog and digital simulation and verification, test-pattern 
and test-program generation, breadboard development. 


FUNCTION LIBRARIES 

Libraries includes 100 functions built from as many as 50 2-input 
gates; users can define new cells using existing library elements or 
discrete gates; 85 to 90% of each library has been built and tested; 
simulation parameters include ID, LD, SUH, VS, TS, Fl, and FO. 


TRAINING 
COURSE: Training tailored to customer's needs. 
DOCUMENTATION: Design manuals are available without design 
commitment for $70. 


SUPPORT FACILITIES 

KMOS in Santa Clara, CA; Timark in Indianapolis, IN; Silicon 
Development Corp in Huntington Beach, CA and Wakefield, MA; 
Integration SA in France; Dainichi Electronics in Japan; Sagantes bv 
in the Netherlands; Nordic VLSI in Norway; Chartered-Telmos 
Design Ltd in Singapore; Sicon AB in Sweden; and GME in West 
Germany. 


CYCLE TIMES 
DESIGN: 2 to 12 weeks. 
PROTOTYPING: 3 to 4 weeks. 


INPUTS FOR COST ESTIMATION 
Maximum clock frequency, operating voltage, pin count, package 
type, delivery, volume. 


PRODUCTION COMMITMENTS 
None. 


ALTERNATE SOURCES 
California Devices Inc. 


Tektronix Integrated Circuits Operation 
Box 500, M/S 59-420 

Beaverton, OR 97077 

(503) 627-2515 

Circle No 584 
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CUSTOMER/VENDOR INTERFACE 

PREFERRED: Layout data generated by vendor’s software, Spice 
net list. 

ACCEPTABLE: Layout data in Calma or Applicon format, hand- 
drawn layout on gridded plot. 


DESIGN TOOLS 
A proprietary graphics editor serves as a front end to Tspice. 


WORKSTATION SUPPORT 
Layout data for Calma and Applicon. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Design, simula- 
tion, layout. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Layout. 

VENDOR PERFORMS: Design-rule check, layout verification, 
tooling. 


TRAINING 
COURSE: 2-day course included in design fees. 
DOCUMENTATION: Design guide and process specifications are 
available upon design commitment. 


SUPPORT FACILITIES 
Beaverton, OR. 


CYCLE TIMES 
DESIGN: Customer determined. 
PROTOTYPING: 3 weeks. 


INPUTS FOR COST ESTIMATION 
Testing, packaging. 


PRODUCTION COMMITMENTS 
None. 





Texas Instruments Inc 
Box 225474 

8390 LBJ Freeway 
Dallas, TX 75265 
Phone local sales office. 
Circle No 585 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated schematic or net list, logic and test data. 
ACCEPTABLE: Functional block diagram, unsimulated schematic 
or net list, layout data, tooling database. 


DESIGN TOOLS 
Schematic capture and simulation occurs on workstations. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, and P-Cad. 


DESIGN CYCLE _— 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis, functional simulation, logic design and simulation, timing 
analysis, testability analysis, test-program generation; fault-grading, 
layout, post-layout simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Function- 
al simulation, logic design and simulation, timing analysis, test- 
pattern generation. - 

VENDOR PERFORMS: Custom cell creation, network-equivalen- 
cy check; logic and post-routing simulation as data check; layout 
tasks at customer’s option. 


FUNCTION LIBRARIES 

Libraries include 100 functions using as many as 60 2-input NAND 
gates; users can define new functions based on existing library 
elements; all functions have been built and tested; simulation 
parameters include ID, LD, SUH, VS, TS, Fl, and FO. 
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TRAINING 
COURSE: A 3-day session is offered at all regional technology 
centers; tuition is refunded upon design commitment. 
DOCUMENTATION: Manuals available without design commit- 
ment. 


SUPPORT FACILITIES 
Chicago, IL; Boston, MA; Atlanta, GA; Dallas, TX; Santa Clara, CA; 
Irvine, CA; Ottawa, Ontario, CA; Europe; and Japan. 


CYCLE TIMES 
DESIGN: 3 to 6 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate and |/O counts, package type, drive requirements, volume. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
Fujitsu. All alternate sourcing effected through PG-tape transfer. 


TLSI Inc 

790 Park Ave 
Huntington, NY 11743 
(516) 549-6300 
Circle No 586 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Logic diagram, schematic, specification. 


WORKSTATION SUPPORT 
Daisy. 


SUPPORT FACILITIES 
Huntington, NY. 


CYCLE TIMES 
DESIGN: 2 to 8 weeks. 
PROTOTYPING: 6 weeks. 


INPUTS FOR COST ESTIMATION 
Logic diagram or funtional block diagram. 


PRODUCTION COMMITMENTS 
Preferred. 


Toshiba America 
1220 Midas Way 
Sunnyvale, CA 94086 
(408) 733-3223 
Circle No 587 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated or unsimulated schematic or net list. 
DISCOURAGED: PG tapes. 


DESIGN TOOLS 
Toshiba’s CAE system includes simulation, layout, and test-program 
generation. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid, Futurenet. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Schematic 
capture. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture and simulation. 

VENDOR PERFORMS: Layout and simulation. 
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FUNCTION LIBRARIES 

Users can build new functions from library elements or discrete 
gates; all functions have been built and tested; simulation parame- 
ters include ID, LD, SUH, VS, TS, PD, Fl, and FO. 


TRAINING 
DOCUMENTATION: Design manuals are available upon request. 


SUPPORT FACILITIES 
Burlington, MA; Dallas, TX; and Sunnyvale, CA. 


CYCLE TIMES 
DESIGN: 2 to 5 weeks. 
PROTOTYPING: 4 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count and package. 


PRODUCTION COMMITMENTS 
Negotiable. 


ALTERNATE SOURCES 
LSI Logic; alternate sourcing effected through transfer of PG tape, 
layout data, or net list. 


Triquint Semiconductor 
Group 700, Box 4935 
Beaverton, OR 97075 
(503) 629-4227 

Circle No 588 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Net list. 
DISCOURAGED: Schematic. 


DESIGN TOOLS 
Tools provide schematic capture, simulation, and net-list generation. 


WORKSTATION SUPPORT 
Daisy, Tektronix/CAE. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Design, simula- 
tion, net-list generation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Design, 
simulation, net-list generation. 

VENDOR PERFORMS: Layout, back annotation and resimula- 
tion. 


FUNCTION LIBRARIES 
Library includes 55 macrocells including 1/O cells that support 
CMOS, ECL, and TTL I/O signal levels. 


TRAINING 
DOCUMENTATION: Designer's guide, library documentation, 


workstation user’s guide, evaluation kit. 


SUPPORT FACILITIES 
Beaverton, OR. 


CYCLE TIMES 
DESIGN: 2 to 4 weeks. 
PROTOTYPING: 8 to 12 weeks. 


INPUTS FOR COST ESTIMATION 
NRE fixed for 10 prototypes. 


PRODUCTION COMMITMENTS 
None. 
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buffer, increasing system performance. 


© Fujitsu America, Inc., 1985. All rignts reserved. 
IBM is a registered trademark of International Business Machines Corporation. 
Cipher is a registered trademark of Cipher Data Products, Inc. 


Fujitsu Cache Adapter provides a256KB intelligent memory 


CIRCLE NO 97 


At Fujitsu America we want our back-up devices 
to be second-to-none in price, performance and 
reliability. 

That's why we developed the M244X series 12” 
GCR tape drive with an intelligent 256KB cache buffer. 
The buffer means you get all the versatility of our 
start/stop drive, plus the speed and reliability of our 
streamer technology. Parameters such as transfer 
rate, block size and ramp times are all switch-selectable 
so you can easily optimize the drive for your system. 

But the cache buffer is just the finishing touch on 
a tape drive that already outperforms the competition. 

By incorporating Fujitsu's advanced LSI elec- 
tronics, we have eliminated the high-cost, high-failure 
mechanics found in other low-cost GCR tape drives. 
As a result, you get a high-performance GCR Streamer 
with the best reliability rating—and the best price— 
in its class. 

Throughout this drive's design, we have found 
ways to keep your cost of ownership to a minimum. 
The drive performs its own internal monitoring 
and self-adjustment, eliminating costly preventative 
maintenance. And the sophisticated diagnostics 
make it possible to isolate system faults without 
special test equipment. 

For information on this or any other Fujitsu tape 
drive, call (408) 946-8777. Or write Fujitsu America, 
Inc., Storage Products Division, 3055 Orchard Drive, 
San Jose, CA 95134-2017. 

The Fujitsu M244XAC GCR Streamer, with cache 
buffer. From price, to performance, to reliability— 
it’s the best tape drive in its class. 





MODEL M2442AC M2444AC 
Tape Speed (ips) 
Streaming 100 13 
Start/Stop 12 8 Zo 
Recording Density (bpi) 6250/1600 
MTBF 8,000 hours 
Cache Buffer 256 KB 
Transfer Rate Selectable from 60 KB/sec to 1 MB/sec 
Compatibility IBM? ECMA and ANSI 
Interface Cipher® Pertec compatible 


We're developing technology for you. 
ed 
ed 


FUJITSU AMERICA 
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Universal Semiconductor Inc 
1925 Zanker Rd 

San. Jose, CA 95112 

(408) 279-2830 

Circle No 589 


CUSTOMER/VENDOR INTERFACE _ 3 
PREFERRED: Layout data generated by vendor's software. 
_ ACCEPTABLE: Simulated schematic or net list, layout data 
generated by customer's software. 
DISCOURAGED: Functional block diagram, unsimulated sche- 
matic or net list. 


DESIGN TOOLS 

Universal Semiconductor offers a CAE system that runs on an IBM 
PC and supports design-entry logic simulation and timing verifica- 
tion. 


WORKSTATION SUPPORT 
Daisy, Mentor, Valid. 


DESIGN CYCLE : 
- CUSTOMER PERFORMS USING OWN TOOLS: Partitioning 
analysis. 
CUSTOMER PERFORMS USING VENDOR’S TOOLS: Function- 
al simulation, logic design and simulation, timing analysis. 
VENDOR PERFORMS: Testability analysis, test-program genera- 
Bon, fault grading, chip layout, post-layout analysis. 


FUNCTION LIBRARIES 

Libraries include 35 functions; most complex cell employs 60 2-input 
gates; users can define and store functions built from predefined 
cells or from discrete gates; 90% of all library cells have been built 
and tested; simulation parameters include ID, LD, VS, TS, PD, Fl, 
and FO. 


TRAINING 

COURSE: A 3-day session is available without design corrinit 
ment and is offered in San Jose, CA; $500. 

DOCUMENTATION: Design manuals are available without design 
commitment; $70, updated semiannually. 


SUPPORT FACILITIES 
Los Angeles, CA; Boca Raton, FL; Ottawa, Ontario, Canada; and 
Dallas, TX. 


DESIGN CYCLE 
DESIGN: 3 to 5 weeks. 
PROTOTYPING: 1 to 2 weeks. 


INPUTS FOR COST ESTIMATION 
Gate and pin counts, package style, operating frequency. 


PRODUCTION COMMITMENTS 
None required. 


ALTERNATE SOURCES 
Siliconix Inc; alternate sourcing effected at any level. Western Digital 
Inc serves as an alternate wafer source. 


Vatic Systems Inc 
761 E University 
Mesa, AZ 85203 
(602) 962-8998 
Circle No 590 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Net list. 
DISCOURAGED: Layout. 


DESIGN TOOLS 


VSI’s CAE tools include GenRad front-end design software and 
Silvar-Lisco layout software. 
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WORKSTATION SUPPORT 
Daisy, Mentor, and Valid. 


DESIGN CYCLE 
CUSTOMER PERFORMS USING OWN TOOLS: Schematic cap- 


ture, simulation. 

CUSTOMER PERFORMS USING VENDOR’S TOOLS: Schemat- 
ic capture, simulation, layout. | 

VENDOR PERFORMS: All steps. 


FUNCTION LIBRARIES 

CMOS: Library includes 75 functions built from as many as six 
2-input gates; all functions have been built and tested. 

ECL/TTL: Library includes 90 functions built from as many as 10 
2-input gates; 70% of all functions have been built and tested. 


TRAINING 

COURSE: A 3-day training course is available at either Mesa, AZ 
or at customer's site. 

DOCUMENTATION: A design manual is available. 


SUPPORT FACILITIES 
Mesa, AZ; Boston, MA; and San Jose, CA. 


CYCLE TIMES 
DESIGN: 6 weeks. 
PROTOTYPING: 6 weeks. 


INPUTS FOR COST ESTIMATION 
Gate count. 


PRODUCTION COMMITMENTS 
None. 


ALTERNATE SOURCES 
CMOS: Oki Semiconductor. 


VTC Inc 

2401 E 86th St 

Box 201559 
Bloomington, MN 55420 
(612) 854-8830 

(800) 352-6789 

Circle No 591 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated design. 


WORKSTATION SUPPORT 
Mentor. 


TRAINING | 
COURSE: Training course available on videocassette. 
DOCUMENTATION: Data sheets, user’s guide, design manual 
and notes, and evaluation chips and data sheets. 


CYCLE TIMES 
DESIGN: 4 weeks. 
PROTOTYPING: 8 weeks. 


PRODUCTION COMMITMENTS 
One year commitment. 


VLSI Technology Inc 
1109 McKay Dr 

San Jose, CA 95131 
(408) 434-3000 
Circle No 592 


CUSTOMER/VENDOR INTERFACE 
PREFERRED: Simulated net list and test vectors. 
ACCEPTABLE: Unsimulated schematic or net list and test vec- 
tors. 
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“LEADING THE INDUSTRY IN VME SOLUTIONS 
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Our full line of VMEbus Modules includes: 


[} HOST COMPUTER INTERFACES [] SYNCHRO/RESOLVER 

[} VME-TO-VME LINKS [|] ANALOG BACKPLANES 

[] DIGITAL I/O [] SYNCHRO BACKPLANES 

[| ANALOG I/O L} INTELLIGENT 1/O 

[] CHANGE-OF-STATE CONTROLLERS 

[] COUNTER/PULSE RATE [] FULL ONE YEAR WARRANTY 
[] SERIAL I/O ON ALL MODULES 





VMIC 


M 


VME MICROSYSTEMS INTERNATIONAL CORPORATION 


12021-N South Memorial Parkway 
Huntsville, AL 35803 
(205) 880-0444 | 
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DESIGN TOOLS 

Vendor's software supports schematic capture, logic and timing 
verification, and post-layout verification. Tools run on Apollo, VAX, 
MicroVAX, ELXSI, Ridge, and Wang systems. 








WORKSTATION SUPPORT 
Daisy, Mentor, Hewlett Packard. 


DESIGN CYCLE 

CUSTOMER PERFORMS USING OWN TOOLS: Partitioning. 

CUSTOMER PERFORMS USING OWN OR VENDOR’S TOOLS: 
Schematic capture, logic and timing verification, post-layout simula- 
tion. 

VENDOR PERFORMS: Layout, net-list comparison, post-layout 
verification. 


FUNCTION LIBRARIES 

Library includes over 100 functions, including scan-path macros; 
users can define new functions based on existing elements; all 
functions have been built and tested; simulation parameters include 
ID, LD, SUH, TS, VS, PD, FI, and FO. 


TRAINING 
COURSE: 3-, 5-, and 10-day courses available at regional design 


centers. 
DOCUMENTATION: Design and training manuals available. 


SUPPORT FACILITIES 
San Jose, CA; Boston, MA; Dallas, TX; Irvine, CA; Chicago, IL; 
Munich, West Germany; and lIvera, Italy. 


CYCLE TIMES 
DESIGN: 1 to 10 weeks. 
PROTOTYPING: 3 to 6 weeks. 


INPUTS FOR COST ESTIMATION 
Estimated gate count, logic schematic, functions, package. 


PRODUCTION COMMITMENTS 
None. 


ALTERNATE SOURCES 
Fairchild; alternate sourcing effected through transfer of PG tapes. 
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Visit us at SOUTHCON '86, Mar. 18, 19, 20 Booths 1529, 31, 33 
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: | : Full line of 1€ sockets and PC board, 
— _ circular and rectangular connectors. 
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In Japan the name JAE is synonymous 
with electronic components and quality. 
The industry’s leader. We produce nearly 
every type of switch. The 51D Series is 
the latest in low-profile dip switches 
and guarantees close stacking of PCBs. 
But the biggest news is that the switches 
are the same size as typical ICs. Now 
your dip switches can be inserted by 
an automatic IC insertion machines. 
What’s more, insert molded terminals 
and a top tape seal ensure that these 


6 | l / y pack switches will hold up to automatic 


soldering and cleaning as well. Another 


I es d i p SW. I 1c h e S state-of-the-art product from JAE. 


; Hy qn-— Japan Aviation Electronics Industry, 
| “ Limited’s manufacturing activities span 
n anth ] | | I the full breadth of the electronics indus- 
try. Aerospace, Connector, Electro- 
optics, and Commercial/ Industrial 
Components divisions bring you the 
most reliable electronic products. JAE 
is first an aviation electronics company. 
Much more than just a supplier. JAE’s 
R & D expertise produces sophisticated 
aviation products including inertial 
navigation and automatic flight control 
systems. Component products range 
from connectors and switches to relays. 


We recently entered the opto-electronics 
field with an impressive lineup of 
connectors, optical links, optical 
sensors and complete fiber optic 
systems. The first of a full product line 
of opto-electronics from JAE. 


Whether you are looking for selection, reliability, 
innovation or prompt delivery. JAE. Call us today. 


JAE Electronics, Inc. 
1901 E. Carnegie Ave. 


Tal 714-950.2770 1-R0N0-..|AE-PART 
lel. (14-20U-0/ /U, 1-0UU-JAE-FARn | 
Te BR Q 
Telex 681438 


Panel, push-button, DIP 
and keylock switches. 








Japan Aviation Electronics 
AE Industry, Limited 
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New from Central Data 





just got 


The Eight-Channel VMEbus 


Intelligent Terminal Controller. 
There’s more power, more versatility on the 
VMEbus with this new board from the ex- 
perts in quality board design—Central Data 
Corporation. 

Fight programmable I/O channels pro- 
vide either synchronous or asynchronous 
RS-232 interfaces, and two can be inde- 
pendently configured for RS-422/449. The 
board’s powerful 8MHz 8088 microprocessor 
manages all data transfers between the host 
and the dual-port RAM, drastically reducing 
host overhead. The board includes all the 
extra features that users and system desig- 
ners need for top performance on the VME- 
bus: 


@ Full synchronous capabilities with the 
8530 SCC controller chips 

m 64K of parity protected dual-port RAM 

= Up to 64K of EPROM and 8K of static 
RAM 

=# Automatic execution of extensive self- 
diagnostic routines with available 
firmware 


Available second quarter 1986 


*Multibus is a trademark of Intel Corp 
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The VMEbus 





Smarter 


More system flexibility in our new 
memory board 


The VMEbus EPROM/RAM/EEPROM 
Board features two independent sections for 
a wide range of design options on the 
VMEbus. 


= Each section accepts eight EPROMs, 
RAMs or EEPROMs 

= Addresses up to 1 megabyte of EPROM, 
512K of RAM or 128K of EEPROM—or a 
combination of the three 

= Responds to one or to several different 
address modifiers simultaneously 

m 24- or 32-bit addressing and 32-bit data 
transfers 
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VME Bus and 
Multibus II 
industrial I/O boards 





You'll currently find a wide variety of 


VME Bus analog, digital, and specialized 
I/O boards for industrial-I/O systems that 
can fit in a Eurocard rack. In terms of 
direct I/O-board support, Multibus II is 
just beginning to emerge as a viable 
alternative. 


Peter Harold, Huropean Editor 


As the directory tables on the following pages illus- 
trate, manufacturers are offering a variety of analog, 
digital, and specialized I/O boards for the VME Bus. At 
least 23 manufacturers on both sides of the Atlantic 
provide more than 50 VME Bus-compatible digital I/O 
boards. You’ll find that even more analog I/O boards are 
available for the VME Bus. This directory lists 88 such 
boards from 23 companies: Some of these boards can 
interface directly with low-level transducers, some can 
drive 4- to 20-mA current loops, and some include 
digital I/O channels as well as single-ended or differen- 
tial analog channels. Moreover, the directory lists 26 
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special-purpose I/O boards for the VME Bus; these 
boards range from stepper-motor controllers to camera 
interfaces. 

In general, support for the VME Bus is broad, and in 
addition to the I/O boards in this directory, you'll find a 
plethora of VME Bus CPU and memory boards, such as 
those in last year’s Eurocard directory (EDN, April 18, 
1985, pg 199), that the I/O boards can complement. 
When choosing VME Bus boards, though, keep in mind 
that the spec has gone through three revisions. If 
correctly designed, all the boards listed should work 
together, but there’s no guarantee to that effect, and 
you may have to test your supplier’s service record. 

In contrast, Multibus II is not yet well established, 
and the Multibus II I/O-board entries appear as little 
more than a footnote in this directory: Only five boards 
are listed—three digital I/O boards, one analog I/O 
board, and one video data-acquisition board—and three 
of those aren’t yet available. Intel and other indepen- 
dent manufacturers are concentrating on providing the 
core-system boards (CPU, memory, and mass-storage 
interfaces) that provide the hardware for software 
development. As Multibus II applications emerge from 
development systems, you can expect to see more 
manufacturers providing Multibus II I/O boards. 

Note that employing the boards listed in this directo- 
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S upport for the VME Bus is broad, and 
you'll find a plethora of VME Bus CPU 
and memory boards in addition to the I/O 
boards i in ree ey 





ry isn’t the only way to implement I/O on the Multibus 
II. The Multibus II spec is actually a collection of five 
buses, comprising not only the parallel system bus 
(iPSB) but the local bus extension (iLBX ID, the serial 
system bus (iSSB), the I/O expansion bus (iSBX), and 
the Multichannel I/O bus as well. Of these, the iSBX 
and the Multichannel I/O bus are capable of supporting 
data-acquisition and industrial-I/O functions. Both 
buses conform to the electrical and mechanical specs of 
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Mansfield, MA 02048 

- 610 339-934 

| _ Circle No 664 2 


Multibus I: The iSBX is a localized bus providing a 
means of adding piggybacked I/O modules to single- 
board computers and Multibus-compatible cards, and 
the Multichannel I/O bus supports high-speed I/O 
transfers to distributed peripherals over a ribbon cable. 
Therefore, to implement I/O on Multibus II, you could, 
for example, employ the piggyback iSBX boards that 
are available for Multibus I, or you. could create a 
network by connecting an entire Multibus I system. | 
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Finally, note that you can implement Multibus II and 
VME Bus I/O functions using subsystem buses. DY-4 
Systems Inc, Thomson, PEP Elektronik Systeme, Mo- 
torola, and Performance Interconnect Inc offer boards 
that link the VME Bus to the DYBX, G64, IIOC/ 
Eurobus, I/O Channel, and STE buses, respectively, 
and Furrer-Gloor AG plans to introduce in June a board 
that links Multibus II to the Eurolog Bus—an extension 
of the ECB Bus developed by Kontron Mikrocomputer 


GmbH. In addition, Siemens plans to introduce this 
year a board that links its AMS Bus with Multibus IT. 
EDN’s May 1 issue will discuss the subsystem buses 
and boards in more detail. 2DN 
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ADVERTISEMENT 





PEP Modular Computers has taken a quantum technological 
Step forward with its Intelligent I/O Channel/Eurobus. It is cur- 
rently the only bus system on the market which allows use of 
the most common 8-bit (internal 16/32-bit) microprocessors in 
NMOS or high-speed CMOS, with the added flexibility of 
combining these traditional and future-oriented technologies. 

Despite its design sophistication, the IIOC/Eurobus is ex- 
tremely easy to use and offers low-cost interface require- 
ments. With 20 address lines and 8 bi-directional data lines, 
the 11OC/Eurobus supports all the major low-cost micropro- 
cessors in HCMOS and NMOS— including the 68008, 8088, 
68HCO9Y, 68HC11, Z80, and others—for industrial applica- 
tions with a minimum of power consumption at a maximum of 
reliability. 

It offers standardized single-sized Eurocards (100 x 
160mm) with 64-pin indirect DIN connector, and can be used 
in harsh environments and military applications. 

The synchronous access to |/O and memory with a band- 
wiath of up to 3 Mbytes/s supports master and slave mod- 
ules, independent of their 
physical position on the bus. 
This is possible because 
all addresses are fully de- 
coded and the |/O is memory 
mapped. Optional asynchro- 
nous access supports espe- 
Cially high-end 8-bit micro- 
processors like the 68008 from 
Motorola. It is also possible to 
access 64-Kbyte synchronous 
memory-mapped |/O. 


VME systems with low-cost 
I/O. PEP and other second- 
source suppliers offer a broad 
range of low-cost I/O modules 
for the IOC, in most cases 
eliminating high development 
costs. Development resources 
can be assigned for dedi- 
cated HW- and SW- projects. 

In data acquisition systems 
or graphic applications, it often 
is desirable to accomplish 
some data preprocessing with 
an 8/16-bit CPU—such as a 
68008, 6809, Z80, or 18085—locally in the I/O channel before 
data is taken over by the master CPU on the VMEbus. The I/O 
operations and the preprocessing thereby are not occupying 
the VMEbus. This increases system throughput. 

Depending on the application, the CPU on the IIOC may 
either run an application program in ROMs, or run under a 
ROM-OS, or a disk operating system such as CP/M, Flex, or 
OS-9, while the VME system runs under OS-9/68K, VERSAdos 
or another OS. 


/O channel in single height. Solutions for |/O intensive ap- 
plications realized on the VMEbus only are quite expensive 
because of the costly I/O cards. The design of cards for the 


asynchronous VMEbus with its complex timing requires more. 


time and cost than comparable |/O cards on an 8-bit syn- 
chronous I/O channel. I/O operations are usually slow and 
would reduce the throughput on the VMEbus. Having an |/O 
Channel which allows direct portability with transparent ac- 
cess from the VMEbus eliminates those disadvantages. Be- 
Cause it uses modules in single height Eurocards, complete 
systems consisting of a VMEbus and IIOC can’be built up ina 
common single height format. 

But the IIOC from PEP is more than just an I/O channel. The 
architecture is based on the Eurobus and allows a local I/O 
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Intelligent I/O Channel for VMEbus... 


processor. The heart of the PEP concept is a VMEbus-to-IIOC 
communications controller (VIOC). This is a single-height 
module which occupies one physical slot (P1) and 64 kilo- 
bytes of addressing space anywhere on the VMEbus. It is pos- 
sible to have more than one VIOC installed in a VME system. 
Existing VME systems with double height modules may also 
be expanded with the VIOC. The board size and connector 
are standard single-height Eurocard (3.95 x 6.3 in.) and an 
IEC 603-2 Connector (64 pin). 

The VIOC module has a flat cable of up to 50 cm in length 
which connects directly to the backplane of the intelligent |/O 
channel. The VIOC module contains all synchronization logic 
to allow a CPU on the VMEbus a transparent access to each 
memory location or peripheral register on the IIOC in a byte- 
or word-mode. The access time is around 2 microseconds, 
depending on the type of access, byte or word. If a word has 
to be read from the IIOC, the first byte is stored in an on- 
board register for the VIOC and transmitted together with the 
second byte as one word on the VMEbus. This concept al- 





lows the use of a broad range of low-cost I/O modules on the 
IOC in a way as if they would be on the VMEbus, but eliminat- 
ing the complex bus interface on each card. 

Both CPUs run simultaneously at full soeed only if the CPU 
on the VMEbus wants to access the IIOC, the VIOC module 
automatically requests a DMA on the IIOC for each transfer. If 
there is another DMA controller on the IIOC (i.e., a floppy disk 
controller) it has higher priority than the VIOC. It is important to 
know that the master CPU on the VMEbus has access to the 
IOC; however, the slave CPU on the I/O channel has no ac- 
cess to the VMEbus. Communications between the CPUs can 
be implemented by using interrupts or flags indicating a ready 
condition. Messages and data can be exchanged via a com- 
mon memory area on the IOC which is used as a mailbox 
without the need of dual-ported RAM. Powerful multi- and co- 
processor systems are possible without the need of complex 
communications software. 


VME system with more than one IIOC. As mentioned 
above, it is also possible to have more than one IIOC connect- 
ed to a VMEbus. There is only a physical limitation due to the 
maximum length of the flat cable between the VIOC module 
on the VMEbus and the IIOC backpanel. It is also possible to 
run different operating systems on different I/O channels. 
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,..supports NMOS and HCMOS 
microprocessors 


Communications between the 
various |/O channels works 
then through the master CPU 
on the VMEbus. Power supply 
produces +5V and + 12V, 
with + 5V standby. 

The PEP concept is a cost- 
effective way of implementing 
complete VMEbus systems 
including an I/O channel for ap- 
plications which require lots of 
I/O or powerful multi- and co- 
processing capabilities, all in 
a compact single Eurocard. 
Supported by a worldwide net- 
work of vendors, which guar- 
antees service and product 
availability, the Intelligent |/O 
channel/Eurobus is the stan- 
dard bus architecture for future 
oriented industrial designs 
with a direct link to the indus- 
try standard bus for 16/32 bit, 
the VMEbus. 


Get your free 
bus specification 
from 
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memory map f 


Fault-Tolerant VME System 
with Multiple IIOCs 


US: PEP Modular Computers, Inc., 600 North Bell Avenue, Pittsburgh, PA 15106 _ 
Phone: (412) 279-6661, Tollfree: 1-800-228-1737 (outside PA), 1-800-255-1737 (inside PA) 
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Phone: (08341) 8974, Telex 541233, Telefax (08341) 40422 
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Seventy-two hours ago 


you didn’t know you needed an emulator. 


Applied Microsystems emulators 


solve problems you don’t expect. 
Before you spend another 
long night trying to debug your 
~ system, call Applied Microsystems. 
Whether you’re working with an 
_ Shit, 16-bit or even a 32-bit micro- 
~ processor. Intel, Motorola or Zilog. 
- One processor or several. No bug 
_ is buried too deep for Applied 
_ Microsystems emulators. 


_ Making a reliable 8-bit favorite 

_ even better. 

Our 8-bit EM has been cited 

by a leading engineering maga- 

eas the best 8-bit in-circuit 

tor on the market. Its a big 
mong engineers because 

ely on it 99.8% of the 

















d of relaxing, we 


included new high performance 
cross-assemblers. 

Best of all, in addition to more 
capabilities, we've even held our 
low price. 


Our 16-bit emulator keeps 
state-of-the-art system debug 
from turning into a state 
of siege. 

It takes a powerful emulator, 
not promises, to get a bug-free 


product to market quickly. Applied — 


Microsystems’ 16-bit ES emulator 
runs identically to the processor in 
your target system. At the full- 
rated clock speed. 

~ Our unique Event Monitor 
System lets you precisely control 
and monitor emulation flow with 
a combination of address, data, 
status, pass counter, and logic 
state events. You can quickly sort 
through thousands of bytes of — 
code to find the small sections 
where bugs are embedded. Once 


discovered, use our resident sym- 
bolic debug to quickly patch in 
~ new code and test it in real time. 


oe ‘Dig out bugs from the source 











~ Validate™ our new family of 


sits alles you the combined 


devel debugger, Vali- 


nhanced development environ- 


New! Real-time emulation for 
the 32-bit68020. 


Working with the 68020? 
Applied Microsystems has a new 
32-bit emulator for our ES series. 
All the powerful debug features © 
you expect from the ES. And its 
available now. 

PROCESSORS SUPPORTED | 

BY APPLIED MICROSYSTEMS 
8-BIT: 8080, 8048 family, 8085, 8088, 
80188, Z80, NSC-800, 6800 family, 6809, 
6809E, 68008, V20 


16-BIT: 68000, 68010, 8086, 80186, 
Z800X, V30 


32-BIT: 68020 





Ask us for the facts. You'll like 
what you hear. | 


Call toll-free for the technical _ 
and applications information that 
supports our promises: 1-800- 
426-3925. In Washington, call 
(206) 882-2000. Or write Applied 
Microsystems, P.O. Box 97002, 
Redmond, WA 98073-9702. 


In Europe: Brooke House, Market Square, 


Aylesbury, Buckinghamshire, HP20 1SN, England. 


Tel: 44 (0296) 34822. 


oa 
Applied — 
Microsystems 
Corporation 





VME BUS ANALOG I/O BOARDS 





ACROMAG 














+0.0125, +0.025. 
+0.05, +£0.14, =1.25. 
22.5, =5, +10 


ANALOGIC -1B3100 








-1TG1300 





| 761303 


ITG1340 












| VME48250 16/8 12 10,20, +5, +10, LP 
RPGA (x1 TO x1000) 
VME48251 2045210 | pT 
RPGA (x1 TO x1000) . 






KEY: | RTD PLATINUM RESISTANCE THERMOMETER 
— INFORMATION NOT PROVIDED S _ SINGLE-HEIGHT 

D OOURLEREGHT.. SE SINGLE-ENDED 

DIF DIFFERENTIAL SG STRAIN GAUGE 

DMA DIRECT MEMORY ACCESS SP SOFTWARE PROGRAMMABLE 

LP _ LINK PROGRAMMABLE SPGA SOFTWARE-PROGRAMMABLE 

LSB LEAST SIGNIFICANT BIT GAIN AMPLIFIER 

OPT OPTIONAL TC | THERMOCOUPLE 

RPGA RESISTOR-PROGRAMMABLE GAIN AMPLIFIER TYP TYPICAL 


A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
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INTELLIGENT SUB- 
SYSTEM; 256-CHANNEL 
EXPANSION - 





















INTELLIGENT TC SUB- 
SYSTEM; 120-CHANNEL 
EXPANSION; 1-kV A/D 
ISOLATION 


INTELLIGENT SUB- 
SYSTEM; 120-CHANNEL 
EXPANSION; A/D 
ISOLATION 


10 mSEC TO 
60 mSEC 


10 mSEC TO 
60 mSEC 


EXPANDER CARD FOR 
ITG1300: 1-kV D/A ISO- 


# 


*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN ADDITION, 


THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 
**UNLESS OTHERWISE SPECIFIED 


Table continued on pg 200 
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rest 


20 mA, 4TO20 mA, 
SPGA (x1 TO x1024) © 


10, +10, SPGA 


~DVME6 





=. . , . RTD PLATINUM RESISTANCE THERMOMETER 
— __ INFORMATION NOT PROVIDED | SINGLE-HEIGHT | 
D  j(j.POUELEHECGH!......fFf. : SE  SINGLE-ENDED 
‘Dlr DIFFERENTIAL =~ SG STRAIN GAUGE 
DMA DIRECT MEMORY ACCESS SP SOFTWARE PROGRAMMABLE 
LP LINK PROGRAMMABLE SPGA SOFTWARE-PROGRAMMABLE 
LSB LEAST SIGNIFICANT BIT : GAIN AMPLIFIER | |. 
OPT OPTIONAL T THERMOCOUPLE | 
RPGA RESISTOR-PROGRAMMABLE GAIN AMPLIFIER TyP JYPICAL 


A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
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6 10 <5, 410,070 16-LINE DIGITAL 1/0: 
20 mA, 4 TO 20 mA PACER CLOCK (1.66- 
pSEC TO 200- SEC 
INTERVAL 








D/A ISOLATION 
D/A ISOLATION 











4 


*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN ADDITION, 


THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 
**UNLESS OTHERWISE SPECIFIED 


Table continued on pg 202 
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5,10, £25, <5, = 10, 
RPGA (x1 TO x1000) 


o, 10, £25, 25, + 10, 
SPGA (x1, x10, x100, 
_ 31000) 


t 
- 


w 
U 


: eee 
U 


-8SE AND | 0.05 10, +5, +10, RPGA 
8 SE/DIF (x1TOx10)ON 8 SE/DIF 
: CHANNELS 


0 


5, 10,225, £5. 2-10 


0 


5,10, +2.5, +5, +10, 
RPGA (x1 TO x1000) 


5, 10, 2.5, 25, £10, 
RPGA (x1 TO x1000) 


5, 10, =2.5, +5, +10, 
SPGA (x1, x10, x100, 
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RTD PLATINUM RESISTANCE THERMOMETER 


— INFORMATION NOT PROVIDED S SINGLE-HEIGHT 

D DOUBLE-HEIGHT Se SINGLE-ENDED 

DIF DIFFERENTIAL ~ SG = STRAIN GAUGE 

DMA DIRECT MEMORY ACCESS SF SOFTWARE PROGRAMMABLE 
LP = LINK PROGRAMMABLE SPGA SOFTWARE-PROGRAMMABLE 
LSB LEAST SIGNIFICANT BIT GAIN AMPLIFIER 

OPT OPTIONAL | TC THERMOCOUPLE 

RPGA RESISTOR-PROGRAMMABLE GAIN AMPLIFIER TYP = [YPICAL 


A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 
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EQUIRES AN EXTER- 
AL + 18V SUPPLY 


4-CHANNEL SIMUL- | 
TANEOUS SAMPLING; 
TMS320 DSP; A/D 
[ISOLATION 


Pe 3 





ONBOARD RAM FOR 
SEPARATE CHANNEL 
GAINS 


70 2 12 0.05 5, 10, £25, 5 ze 
+5 210. 
16 12 0.075 5,10, +25, | 3.5mSECTO 
. 25, £10 0.1% FSR 


12 005 0 TO 20 mA, 3.5 mSEC TO 
4 TO 20 mA, 0.1% FSR 
| 5TO25mA . 








*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD 
SETTLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN ADDITION, 
THE FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 

** UNLESS OTHERWISE SPECIFIED 


_ Table continued on pg 204 
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VME BUS ANALOG I/O BOARDS (Continued) 







SCIENCE APPLICATIONS 
INTERNATIONAL 


10, +5, +10, SPGA 
(x1, x10, x100) 






SAIVME-4500 












SYSTEM FORSCHUNG "ADI 6D21 
AD1 6D24 


_ AD32S6 










AD32S9 
DA-4 












3UP2-AD1 
3UD1 





— INFORMATION NOT PROVIDED OPT OPTIONAL SP SOFTWARE PROGRAMMABLE 


D DOUBLE-HEIGHT _RPGA RESISTOR- PROGRAMMABLE GAIN AMPLIFIER SPGA SOFTWARE-PROGRAMMABLE 
DIF DIFFERENTIAL RTD PLATINUM RESISTANCE THERMOMETER GAIN AMPLIFIER 

DMA DIRECT MEMORY ACCESS S SINGLE-HEIGHT TC THERMOCOUPLE 

LP LINK PROGRAMMABLE SE SINGLE-ENDED ' TYe. TYPICAL 

LSB LEAST SIGNIFICANT BIT SG STRAIN GAUGE 


A BLANK ENTRY INDICATES THAT THE FUNCTION IS NOT OFFERED. 


MULTIBUS II ANALOG I/O BOARDS 














*CONVERSION TIME AND THROUGHPUT FIGURES MAY NOT INCLUDE CHANNEL ACQUISITION, AMPLIFIER SETTLING, OR SAMPLE/HOLD SET- 
TLING TIMES. THESE FIGURES SHOULD THEREFORE ONLY BE USED AS A GUIDE WHEN COMPARING DIFFERENT BOARDS. IN ADDITION, THE 
FIGURES MAY BE WORSE FOR SOME INPUT RANGES. 
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THE FIGURES 47, BE WORSE "FOR SOME | INP 
**UNLESS OTHERWISE SPECIFIED | 
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_ INFORMATIONNOT PROVIDED —_e OF Leal ehiin: ee... é.44-. _ | INTERFACE 
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| Tables continued on pg 208 
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boards and systems. 
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ity prices. 


. Consult factory for other quant 


100 
bus is a trademark of Intel. 


*In quantity 
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The Fastest Route to Your Next 
VMEbus System Is Our VMEbus System: 


The PME DS/68-1 VME Development System from Plessey. 


The fastest, most efficient way to reach a great VMEbus system 
is with a great VMEbus development system. The Plessey 
DS/68-1. It’s a high-performance development system that com- 
bines a CPU, memory board, disk controller, backplanes, and 
Winchester and floppy drive, all in one 
centrally-powered, fan-cooled chassis. 


A CPU with Plenty of Power. 

Our 68000-based PME 68-1B CPU board 
is built with 128 Kbyte DRAM, 16 Kbyte 
EPROM and 16 Kbyte user EPROM 
space, along with a monitor, PIO chan- 
nel, programmable timer, real-time 
clock, battery back-up, and three 
RS232C SIO channels. Or choose any of 
our other CPU boards, with up to 512 
Kbyte DRAM and plenty of special 
features. 


Fast Memory for Tough Applications. 

Our PME 512EP board features 512 Kbyte of high-performance 
DRAM, byte parity, 8/16/32-bit data, 24-bit address, 150nS write 
and 270nS read access speeds. An optional daughterboard 
boosts your memory up to 1 Mbyte. More optional memory is 


available, up to 4 Mbyte DRAM per slot, parity or EDC. 


Intelligent Disk Storage for Fast Changes. 

The PME SASI-1 disk controller works on a 4-channel 
programmable DMA controller, local diagnostic RS232C 
channel and interface for Winchester, floppy and tape drives. 
An FD-1 1 Mbyte floppy drive provides maximum storage on a 








@ PLESSEY 


compact 54” package. Use it with the standard WD-40 40 Mbyte 
Winchester for fluent data storage and retrieval. Want more? 
Add an SIO board or even a multidrive interface/controller. 


Excellent Connections in a Cool Chassis. 

Each backplane features gold-plated 
Fast-ON power connectors, full termina- 
tion networks at both backplane ends, 
and full contro! of daisy chain signal 
jumpering. The chassis keeps cool with 
an internal fan and protected power 
supply built right into the body. 


More Plessey VME. 

Hardware is just the surface of the 
Plessey VME story. We also give you 
firmware, software and many other 


development aids, including the finest Fe 

technical support in the business. af 
And our entire VME line supports VERSAdos* and many other ,% 
operating systems, including COHERENT*, pSOS** and Pf 


PDOS**. Get a running start on your VMEbus system today. va “ 
Call or write Plessey Microsystems for complete details. |,” os 


*TM Motorola. *TM Mark Williams Company. gt: 
**TM Software Components Group. *'TM Eyring Research. 7 





Plessey and the Plessey symbol are registered x. 
trademarks of The Plessey Company plc. oa 
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England France Germany 

Water Lane BP 74 BahnhofstraBe 38 
Towcester 7-9 rue Denis Papin D-6090 Russelsheim 
Northants 78194 Trappes Cedex (0 61 42) 6 80 04 
NN12 7JN (3) 0514952 


(0327) 50312 


United States 


One Blue Hill Plaza Ry 
Pearl River 7 

NY 10965 es ‘ 
(914) 735-4661 a RS 
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SCIENCE APPLICATIONS : SAIVME-1000 
INTERNATIONAL 


SAIVME-1101 





yy , BTOodov. | 
| AC, DC 





SAIVME-1150 
SAIVME-1160 


* UNLESS OTHERWISE SPECIFIED 


KEY: 
— INFORMATION NOT PROVIDED PR PULLUP RESISTOR 
D DOUBLE-HEIGHT S SINGLE-HEIGHT 
IEEE-488  |EEE-488-COMPATIBLE DRIVER/RECEIVER TTL TTL- COMPATIBLE INPUT OR OUTPUT 
OC OPEN-COLLECTOR OUTPUT A BLANK ENTRY INDICATES THAT THE FUNCTION IS 
OPT OPTIONAL NOT OFFERED. 
OPTO OPTICALLY COUPLED 
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ADJUSTABLE THRESHOLD; EIGHT I/O LINES REQUIRED 
FORHANDSHAKE | 


$695 [ADJUSTABLE INPUT THRESHOLD | 
CONTACT-BOUNCE ELIMINATOR _ ; 


Table continued on pg 210 
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VME BUS DIGITAL I/O BOARDS (Continued) 
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SCIENCE APPLICATIONS _ SAIVME-1180 


eo Seg ene 
BO 5S EAN CRA RA NT ANP ON 


SAIVME-2170 30V 
SOV 
SAIVME-2200 350V DC, AC 
PEAK 


| SAIVME-2510 | 2510 TIL OR | TTLOROC | 


— ae 


ee a Se ee aa ee 


“THOMSON a 








: XYCOM | eg co 210 a ae So 2 
ee oe a ee 
Pa ee Te in 


—S a We: 6 oe ona aD oe 


“UNLESS OTHERWISE SPECIFIED 


KEY, _— INFORMATION NOT PROVIDED : PR PULLUP RESISTOR 


D DOUBLE-HEIGHT Ss SINGLE-HEIGHT 

IEEE-488 [EEE-488-COMPATIBLE DRIVER/RECEIVER of TTL-COMPATIBLE INPUT OR OUTPUT 
OC ~ OPEN-COLLECTOR OUTPUT ~ ABLANK ENTRY INDICATES THAT THE FUNCTION IS 
OFT OPTIONAL : NOT OFFERED. 


ORTO OPTICALLY COUPLED 





MULTIBUS II DIGITAL 1/O BOARDS 





EFISYSTEME “on 
: CONCURRENT | a) 






*UNLESS OTHERWISE SPECIFIED. 


KEY: 
— INFORMATION NOT PROVIDED 
D+ DOUBLE EXTENDED EUROCARD 
OFC OPTICALLY COUPLED 
RTC REAL- TIME CLOCK 
TH TTL- COMPATIBLE INPUT OR OUTPUT 
A BLANK ENTRY INDICATES THAT 
THE FUNCTION IS NOT OFFERED. 
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5, 12, 24, AND 48V SOLID-STATE SWITCH OPTIONS 


—50 mA TELECOMMUNICATIONS-RELAY-DRIVER OUTPUTS 


OPTO 


RELAY MERCURY-WETTED 50-VA RELAYS (0.5A MAX SWITCHING) 










OUTPUT ONLY WITH 64/15-mA SINK/SOURCE BUFFERED- 
OUTPUT OPTION 


2.4/8.8 mA 


64 mA (OPT)}|15 mA (OPT) 


6.5 mA 






Fee EERE 












pes 







VP ee — | DEBOUNCED INPUTS, COMPATIBLE WITH PROXIMITY DETECTORS 
RELAY _ | OPTIONAL 12-BIT D/A CONVERTER 


___IEEE-488_| IEEE-488 _FOUR PROGRAMMABLE TIMERS 












_DEBOUNCED INPUTS 





SRO 


(AVAIL Q2 '86 EXTERNAL SIGNAL CONDITIONING; BUILT-IN SELF TEST; TWOiS 
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VME BUS SPECIALIZED I/O BOARDS 


COMPUMOTOR CORP 1830 INTELLIGENT STEPPER-MOTOR| $1395 | 1-MHz PULSE OUTPUT; OPEN- OR 
INDEXER _ CLOSED-LOOP OPERATION 




















DATA SUD SYSTEMS 





DSSEVIDEO-56/ 
55 


6- OR 8-BIT IMAGE-DIGITIZING 
MODULE 


FOUR RS-170 INPUTS; 50-Hz/625-LINE 
OR 60-Hz/525-LINE OPERATION; INPUT 
LOOK-UP TABLE (SOLD ONLY AS PART 
OF DSSE IMAGE - PROCESSING SYSTEM) 














6- OR 8-BIT FRAME GRABBER 
AND FRAME STORE 


DIGITAL GRAPHIC SERIES 8000 
SYSTEMS 


9.7-MHz SAMPLE RATE; FOUR RS-170 
INPUTS; RS-170 MONOCHROME (RGB 
OPT) OUTPUT; 256/384/512 PIXELS/LINE; 
256/512 LINES/FRAME 



















IV-1652 20-MHz SAMPLE RATE; RS-170 OR 

HIGHER-RESOLUTION INPUT; INPUT AND 

OUTPUT LOOK-UP TABLES; SEPARATE 
DIGITAL VIDEO INPUT; RGB OUTPUT 


IV-1666 TWO 24-BIT UP/DOWN-COUNTER 
ENCODER INPUTS: SWITCH I/O SUP- 
PORT AND A/D CONVERSION 
 & BIPOLAR DC MOTOR DRIVER — +24V TO + 48V OUTPUTS: 50A CONTINU- 


8-BIT FRAME COMBINER AND 
CAMERA-INPUT INTERFACE 


IRONICS 






DUAL-AXIS SERVO 
CONTROLLER | 









+24V TO +48V OUTPUTS: 10A CON- 
TINUOUS, 40A PULSED, PER CHANNEL: 
OPTICAL ISOLATION 






ISOLATION 
CONTROLLER 






OUS, 100A PULSED OUTPUT: OPTICAL 
_ov-1668 QUAD-AXIS POWER 
















MATRIX SINGLE STEPPER-MOTOR 


CONTROLLER 


STEP RATES FROM 13 Hz TO 10 kHz; 
FULL- OR HALF-STEP OPERATION; FIVE 
DIGITAL INPUTS; FOUR AUXILIARY 
OUTPUTS 


$995 | STEP RATES FROM 13 Hz TO 10 kHz; 








DUAL STEPPER-MOTOR 
CONTROLLER 






FULL- OR HALF-STEP OPERATION; FIVE 
DIGITAL INPUTS; FOUR AUXILIARY 
OUTPUTS 



















CCD CAMERA INTERFACE O 20-MHz SAMPLE RATE; 1-CHANNEL 
MONOCHROME OR 3-CHANNEL RGB 
OPERATION; PROGRAMMABLE THRESH- 


OLD FOR SINGLE-BIT CONVERSIONS 


PEP MODULAR VCCD S 
COMPUTER : 


SCIENCE SAIVME-1140 
APPLICATIONS 
INTERNATIONAL 

SAIVME-4900 







PULSE-RATE INPUT MODULE 


INPUTS; INTERRUPT ON COUNTER FULL 


$1395 TO | 14-BIT CONVERTER; 3- OR 4-WIRE OUT- 
$3795 |PUT; INTERNAL TRANSFORMER (400-Hz 


$695 |FOUR INPUT CHANNELS; TTL 5 TO 
48V DC, OR OPTOCOUPLED 5 TO 240V 






DIGITAL-TO-SYNCHRO/ 
RESOLVER CONVERTER 






MODULE OPTION); 1.5-VA OR 4.5-VA OUTPUTS 
(DUAL SLOT WITH 4.5-VA OPTION) 
KEY: 
— INFORMATION NOT PROVIDED 
D DOUBLE-HEIGHT 
S  SINGLE-HEIGHT Table continued on pg 214 
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THE BUS 
ARCHITECTURE 


CAREER 
COMPATIBILITY 


TEST. 
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DO YOU ENJOY SPENDING 
NIGHTS AND WEEKENDS ALONE 
CONFIGURING YOUR SYSTEM? 


Do you enjoy hunting 
down a misplaced or 
missing jumper at 2 o'clock 
Saturday morning? 
If so, don’t choose the 
MULTIBUS* II architecture. 
Because the MULTIBUS 
II architecture has an exclu- 
sive feature that reduces 
or eliminates jumpers and 












Career Compatibility Test 


Bus Capability MBI | Your i Sa 
dip switches. 


Geographic 
Addressing ae 
Built-in 
Self-Test X 
Software 
Configurability Xx 
It's called geographic 


addressing. And it allows boards to be addressed by slot number in software, 
which eliminates or greatly reduces jumpers. For example, there are no 
jumpers on the entire line of MULTIBUS II memory boards. 

But if you do need jumpers, geographic addressing can still help. Because 
software can use it to verify correct jumper placement. 

And not only is board configuration fully supported in software, but so is 
identification of board type, manufacturer and the revision level of both 
hardware and firmware. Geographic addressing also provides a capability for 
built-in self-test and remote system diagnostics. 

Making things a lot easier for you. And resulting in lower test costs and 
improved serviceability. 

But, by all means, if you enjoy tearing your hair out while re-reading the 
manual for the umpteenth time, catch the other bus. 

It doesn’t have geographic addressing, so you could find yourself knee 
deep in jumper and testing problems. Which means you'll spend many long, 
oratifying nights working at your bench. 

Now, indicate your bus choice in the preference box and turn the page. 







*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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13-BIT RESOLUTION 
16 SE OR 8 DE INPUTS 
+5 VOLT INPUT 
4 TO 20 mA INPUT OPTION 
HIGH NOISE IMMUNITY 
FROM $385 


PEP REDE 


%: 
® 
&: 
& 
x 
% 
% 
® 
$ 


Te RS SR BS BR SR eH, 





CMOS A/D CONVERTER 
ON STD BUS 


DIVISION 

OF 
PROTEUS 

INDUSTRIES 


190 South Whisman Road 
Mountain View, CA 94041-1577 
Telephone: (415) 962-8237 
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— DOYOU LIKE 
THE CHALLENGE OF 
RELIABILITY PROBLEMS? 


Somebody switches on 
a compressor and your 
computer system dies. 

Swell. Is that the kind of 
career challenge you got 
into the systems design 
business for? 

If so, don’t choose the 
MULTIBUS? I architecture. 
Because MULTIBUS II 
systems ensure reliability 
in three ways. 

First, a large number of 
power and ground pins provides superior signal quality. 

Then synchronous protocol gives you increased noise immunity. And protects 
you from metastability problems. 

Finally, bus parity protects against disturbances on any line. Whether it's 
address, data or control. 

On the other hand, if dealing with reliability problems gets your blood 
pumping, the other bus should give you plenty of satisfying excitement. 

It has only 14 power and ground pins compared to 30 on the MULTIBUS I 
boards. And it doesn’t offer you the protection of synchronous operation or 
bus parity. Which means metastability becomes something to watch out for. 
The other bus can be very challenging indeed. 

Indicate your preference and continue. 




















Career Compatibility Test 


Power and 
Ground Pins 
(PI Connector) 





Synchronous 
Protocol 


Bus Parity 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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- No“boomerang effect” 


at Trend Circuits, 


Less than 1% of our prototype 
boards ever come back. 


ast turnarounds in 
prototype circuit 
boards are great — 


but not when the boards 
circle back again and again 
because of poor quality. 





That “boomerang effect” 
costs precious time in prov- 
ing your concepts and can 
end your chances to meet 
critical market windows. 


We deliver speed 
and quality. 
Speedy turnarounds don’t 






count for much if proto- _agail 


types don’t work. At Trend 
Circuits, we're specialists in 
rapid production of prototype 
boards that work first time 
out. That’s because we’re 
people who understand 
your language, your objec- 
tives and your pressures. 
Further, fully one-third 
of our people are involved in 
inspection. We begin with Now for speed. On a regu- 
incoming artwork, where _lar basis, we deliver dowble- 
we can quickly identify sided boards within 24 
common design errors.And hours, and multi-layer 





we continue with double- boards within five days. In 
and triple-checking right fact, we’re completing no less 
through to completion. than 82% of all our work 


Asa result, lessthanascant — within five days. 
1% ever come back. And 
that’s good for both of us. 








CIRCLE NO 108 


Check our references. 

You can verify our facts 
easily enough by talking to 
our customers. Simply phone 
and we'll put you in touch 
with people who've decided 
they won’t accept compro- 
mise in quickly moving from 
design to finished prototype. 
They’ Il tell you why we’re 
their logical choice for “‘no- 
boomerang” boards. And why 
we should be yours. 


et=Np CGCuicd 
PROTOTYPE SPECIALISTS 
44358 Old Warm Springs Road 
Fremont, CA 94538-6148 


415/651-1150 
800/448-0550 (nationally) 
800/448-0440 (in California) 





prey 








DO YOU CHERISH 
MULTIPROCESSING 
LIMITATIONS? 


Career Compatibility Test 
And to make it an even 


Virtual 
Interrupts xX 
Number of 
Interrupt Levels - AQ 
Distributed 
Arbitration Xx 
Number of 
Arbitration 
Levels 4 20 
stronger candidate for 


multiprocessing, the MULTIBUS I architecture features distributed arbitra- 
tion. Which assures that no single board can hog the bus. In fact, MULTIBUS II 
systems are so flexible they can easily accommodate up to 20 bus masters. 

Ofcourse, ifyou believe that needless frustration builds character, you should 
choose the other bus. 

You'll be stuck with a dedicated interrupt arrangement that effectively 
allows you only seven interrupts. And because it uses central arbitration, you re 
effectively limited to only four masters. 

Of course, if you want to design systems that are more powerful, useful and 
flexible, you should choose the MULTIBUs H architecture. 

Now turn to the last page and complete the test. 





Does the anguish of 
running out of interrupts 
give you a masochistic 
sense of pleasure? 

If so, stay away from the 
MULTIBUS’ II architecture. 

Because of its virtual 
interrupt feature, MULTT- 
BUS II boards give you all 
the sources and destina- 
tions of interrupt you need 
for multiprocessing. Up 
to 255. 


















*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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or 40 years Engineers have relied on Vector Our Euro sized Prototyping Cards are availab 
to provide innovative, quality products that ‘in een EER on a Bee. that hee ce) 
make their job easier and get their designs to : 
1 sarket faster. = i 
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_DOYOU THINK 
GUARANTEED COMPATIBILITY 
~~ ISFOR SISSIES? 


pee When a board from manu- 
Career Compatibility Test facturer X doesn’t work 


Bus Capability MBI | ae co with aboard from manufac- 


turer Y, do you secretly get 
a perverse sense of delight? 
Synchronous If so, you won't be happy 
Protocol xX with the MUITIBUS* I 
architecture. 
Since it has a synchronous 
ae s protocol. Which not only 
shld ee) ae provides noise immunity, 
but compatibility as well. 
In fact, synchronous 


protocol, because of the very rigorous definition it requires in specs, virtually 
suarantees compatibility among MULTIBUS I boards from different vendors. 
And across many generations of VLSI. Assuring a long life for your products. 

The other bus has a very unconstrained asynchronous protocol. With lots of 
spec options. Which gives board manufacturers lots of “leeway” So all sorts of 
delightfully unpredictable things can happen. For instance, bus timing can 
change when boards are added or removed from the backplane. Signal edge 
rates can change too. And options can lead to incompatibilities. 

Of course, maybe you think putting up with that kind of frustration is what 
you trade for higher performance. | 

Not so. The MUITIBUS II architecture can run faster than the other bus. 

So mark your preference now. We'll wait. Then put your pencil down because 
this is the end of the test. 

If you chose the MULTIBUS II architecture more often, read on. If you chose 
the other bus more often, you might consider a new career direction (ora 
good course in stress management). 

Still with us? Good. Want to learn more? Then call or write for our MULTIBUS I 
Technical Series: Intel Corporation, Lit. Dept. W262, 3065 Bowers Ave., 

Santa Clara, CA 95051. 


Or call toll-free now at (800) 538-1876. in : 
It’s the best career move you can make. : : | 


*Source: IEEE P1014 Draft 1.2, August 1985. 
© 1985 Intel Corp. 
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Your VME system 
just got faster. 


Eleven new VMEbus modules from Dual can make your 32-bit designs take off. Today. 

Dual’s full line of VMEbus modules is setting new ol-larolganrolare-Melalem erelel cole] [are sielale(elieMiaiiat-MCVS oli mt Vetale 
SS ol —Tellellaelaslolare le) o)olifoel ilove iste me|-\aatelarel alfe]s system throughput, fast |/O processing and heavy disk usage. 

For performance, start with our multiprocessor engine, the VMPU-32, based on Motorola’s advanced 
MC68020. Optimized for virtual memory UNIX environments, it features extensive interprocessor communica- 
tion capabilities, a full megabyte of dual-ported local memory, and up to 32 Kbytes of EPROM. 

Next, add the industry's fastest, most versatile disk controllers, for both SMD and ESD! formats, 

CETale i Pleo] Km fel (-1al (re Mol caali(-Loii0]¢-wal at -MC)\V,| Dotolal coll (ial sletate] cate TR ACRTNAT] Mee Mbyte-per- 
<{-Tefo) alo Me (e] (oN col(-\paslat-u a\D) Mexolaiice) (=a alelatel [=i Mel i se) Mbytes per second. Then add our 
oo -TaiULIA AU MUL al olnco] srolcolel-Merolaricoll (tam aaltel al aletatel Ca atelra| oly Garae ss -1i(- 3h (0) e\-Mel ate 
floppy disk drives, using both ST-506 and SCSI interfaces. Palace Pa cel@ialiclsue\-laivelgaae 
ance input/output handling, there's a multi-purpose I/O processor with 512 
Kbytes of dual-port memory, supporting the TatelUiavasicelalelelcoMiA\eyelfel le 
I/O bus protocol. Plus our compact, 8-port serial |/O module, which 
minimizes the space taken by I/O ports. 

These modules are all fully ruggedized, housed in a 
(ol ale lelceMV/AV\\ sil oxo(el <o)(olal-Melale Natl allate(-tde Wsi(slan ee) aliceli(=14 
ii-Tol (lalate nm ormvolaelsolhicelilolaMn xelaselaiVrelt support, our 
implementation of UNIX System V, Release 2.0, 
Version 2 is available. 

So why waste time developing 
your own 32-bit VMEbus solutions when 
ours are ready to go? For full details, 
contact: Dual Systems Corporation, 2530 
San Pablo Ave., Berkeley, CA 94702. 
(415) 549-3854. Telex 230199 SWIFT. 
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Dyverse circuits 
exploit matching in 
quad-transistor IC 








You can exploit the close parameter match- 
ing of the transistors in a quad-transistor 
array to realize a variety of circuit applica- 
tions. The low offset-voltage differentials 
and tight beta matching make the IC sutt- 
able for linear circuits, and the low bulk 
resistance suits the array to logarithmic 
applications. 





Art Kapoor and Derek Bowers, 
Precision Monolithics Inc 


The performance of some specialized transistor-based 
amplifiers relies heavily on good matching of transistor 
parameters. The MAT-04, a monolithic quad transistor, 
provides very close matching for such specialized cir- 
cuits. A voltage-controlled attenuator, a high-speed 
instrumentation amplifier, and an ac preamplifier are 
types of circuits that exploit the array’s matching 
characteristics. In addition to close parameter match- 
ing, the transistors in the MAT-04 have low bulk 
resistance, making them suitable for such logarithmic 
applications as a vector summer, a squaring circuit, and 
a square-root circuit. 

Voltage-controlled attenuation is an appropriate ap- 
plication for a matched-transistor array. For example, 
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the voltage-controlled attenuator (VCA) shown in Fig 
1, widely used in professional-audio circles, is difficult 
to implement using discrete transistors because of 
distortion induced by mismatched transistor parame- 
ters. The close parameter matching of the transistors in 
the MAT-04 allows the VCA to provide low-distortion 
attenuation over a wide range of control voltages. You 
could use the VCA, for example, as a low-distortion 
gain control in an audio amplifier. 

The VCA’s design is based on the amplifying charac- 
teristics of a differential transistor pair. Fig 2 shows 
the classic differential pair. When there’s no voltage 
difference between the input terminals (Vin=0), the 
currents in both sides of the differential pair are equal; 
the differential output voltage is therefore 0V. Small 
changes in Vyy cause an imbalance in the currents 
flowing through the two sides of the differential pair, 
and the imbalance results in an amplified differential 
output. The total stage current (1) of the differential 
pair is constant regardless of the input voltage. Match- 
ing of the transistors in a differential pair is critical, 
because device mismatches cause de errors and upset 
linearity. 

In Fig 1’s VCA, the input signal modulates the stage 
current of each differential pair. Op amps IC; and ICs, 
in conjunction with transistors Q; and Q,, form voltage- 
to-current converters that transform a single-ended 
input voltage into differential currents that are the 
stage currents (I, and Ig) of each differential pair. 

The transfer functions for the voltage-to-current 
converter are I4=—Vn/R: and Ip=Vin/Rs. You can use 
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A matched-parameter, quad-transistor 
array allows you to design linear circuits 
that outperform circuits using discrete, 
unmatched transistors. 





low-cost, unmatched transistors for Q; and Qs, as 
they’re inside the feedback loops of IC, and IC;; their 
beta mismatch has minimal effect on the output offset. 

If all the bases of the MAT-04 in Fig 1 are at ground 
potential, the stage currents of each differential pair 
split equally between both transistors. The MAT-04’s 
output comes from one side of each differential pair 
(from the collectors of Q. and Qs). Unity-gain op amp IC, 
converts this output to a single-ended signal. Assuming 
the bases of the MAT-04 are at ground potential, the 
gain of the overall circuit is 


1} VinRe 3( sks) 


Wane? Be Vine | bigs 
R; 


Vin 2L R; 2 


RoRe + RR; 


= VN oR? 


and, because Re=R,=R;=Rg, Vour/Vin= 1. 


Qs 
2N2222 


When you apply a positive control voltage to the 
VCA, most of the differential pairs’ stage currents are 
diverted to transistors Q. and Q;, and the net result is 
an increase in circuit gain. When you apply a negative 
control voltage, however, most of the pairs’ stage 
currents are diverted to transistors Q; and Qu., and the 
result is a reduction in the circuit’s gain. 

The (theoretically) ideal transfer function for the 
voltage-controlled attenuator is 


Now? ® 2 


Vin 





ys \ kT)’ 
sab exp} ( — Vconrrot X he + Ra) q 


where 

@ k=Boltzmann’s constant=1.38x10-23J/°K 

e T=temperature in °K 

@® q=electron charge=1.60210-" coul. 

You can see from the transfer function that the 
maximum gain of the circuit is 2 (or 6 dB). Fig 3 shows 





Fig 1—This voltage-controlled attenuator uses a de voltage to provide distortion-free attenuation over a 60-dB dynamic range. The circuit 


works by modulating the normally balanced stage currents in a 
standards for distortion, bandwidth, and noise level. 


differential transistor pair. The attenuator easily meets high-fidelity 
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the increase in attenuation as the control voltage be- 
comes more negative. The VCA accepts a 3V rms input 
and easily accommodates the full 20-Hz to 20-kHz audio 
bandwidth, as shown in Fig 4. Distortion is typically 
less than 0.03%, and the noise level is at least 110 dB 
below the maximum output. 

To ensure the best performance, resistors R, through 
R, in Fig 2’s circuit should be metal-film units that spec 
a 1% tolerance. Because small amounts of reverse bias 
can be present on C, when the control voltage is 
positive, you should use a nonpolarized tantalum capac- - 
itor for Co. 

If you need a low-noise, high-speed instrumentation 
amplifier for use in high-precision transducer and pro- 
fessional-audio applications, consider the circuit shown 
in Fig 5. The circuit uses an OP-17 high-speed op amp, 
preceded by an input amplifier that comprises a 
MAT-02 matched-transistor pair, a MAT-04 quad-tran- 
sistor array, and associated circuitry. The configura- 
tion of the MAT-04, known as a “linearized cross quad,” 
acts as a voltage-to-current converter that provides 
feedback to the input stage. | 

The OP-17 serves as an overall nulling amplifier to 
complete the feedback loop. Resistor pairs Ri-Rz and 
R;-R, form voltage dividers that attenuate the output- 


2: 





Fig 2—In this classic differential pair, the total stage current (I) 
splits equally between the two transistors. The voltage-controlled 
attenuator of Fig 1 does its job by producing an imbalance in the 
currents in the left and right sides of the pair. 
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Fig 3—A 1000:1 gain reduction results when you change the control 
voltage from 1V to —8V in the circuit shown in Fig 1. The circuit’s 
maximum gain of 2 occurs when you apply 1V. The gain drops to 
about —50 dB when the control voltage is —3V. 
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Fig 4—Frequency response is independent of gain in the voltage- 
controlled attenuator of Fig 1. Moreover, the bandwidth of the 
attenuator easily meets the standards of high-fidelity systems. 





voltage swing (attenuation is necessary because the 
cross-quad arrangement has a limited input range). 
Zener diode D; sets the bias point for the input stage. 
Because of the zener diode’s soft-knee characteristic, 
the effective zener voltage is about 3.3V at low cur- 
rents. The 3.3V bias results in a bias current of 530 pA 
per side for the input stage. — 

The resistors in the instrumentation amplifier are 
largely responsible for controlling the circuit’s gain. For 
the resistor values shown in Fig 5, the instrumentation 
amplifier’s gain (Vour/Vin) is 33,000/Rg. Table 1 sum- 
marizes the performance of the amplifier. Fig 6a shows 
the input-referred spot noise over a 0- to 25-kHz 
bandwidth; the noise is flat at a level of approximately 
1.2 nV/VHz. Fig 6b shows the low-frequency noise 
spectrum. A notable feature of this spectrum is the low 
(2-Hz) 1/f noise corner. 

In applications using low-output, low-impedance 
transducers (for example, strain gauges), amplifiers 
must exhibit low voltage noise in order to maintain a 
good signal-to-noise ratio. It’s the low voltage noise of 
1.2 nV/VHz that makes Fig 5’s instrumentation ampli- 
fier suitable for use in many low-impedance transducer 


applications. 
In certain applications (for example, audio preampli- 
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The monolithic construction of a transistor 
array ensures tight parameter matching 
and near-perfect thermal coupling. 








Fig 5—Very low noise and high speed are the hallmarks of this instrumentation amplifier. The circuit uses the MAT-04 quad-transistor 


array in a linearized cross-quad configuration. The array serves as a voltage-to-current converter that provides feedback to the 
input stage. 





Fig 6—Low noise and a low noise corner grace the instrumentation amplifier of Fig 5. Input-referred spot noise (a) is about 1.2 nV/VH7z. The 
noise corner (b) occurs at approximately 2 Hz. 
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fication), de-signal coupling is of no importance, but a 
low noise figure is essential. The ac-coupled preamplifi- 
er shown in Fig 7 exhibits an input-referred noise- 
voltage density of only 900 pV/V Hz at a gain of 200. 
The amplifier’s low noise results from the use of a 
single-ended input stage that incorporates three tran- 
sistors of a MAT-04 connected in parallel. This parallel- 
device technique lowers the transistors’ effective base 
spreading resistance, thereby reducing thermal noise 
from this source by a factor of V3. 

Tight matching of the three parallel transistors is a 
critical requirement. If the matching is poor, one tran- 
sistor will steal most of the stage current, effectively 
removing the other two transistors from the circuit. In 
such a current-monopolizing situation, the noise reduc- 
tion normally achieved by connecting the transistors in 
parallel would be lost. Note, by the way, that the circuit 
minimizes Schottky (shot) noise by using a relatively 
high stage current: 2 mA. 

The fourth transistor of the MAT-04, Q;, serves to 
bias the input stage. The OP-27 op amp forces the 
voltage drops across R,; and R: to be equal, and it sets 





the bias current at 2 mA. Overall feedback for the 
preamplifier comes from resistors R; and Rx. The 
following equation describes the circuit’s gain: 


Rg + 50 
5 


Vout 


Vin 


The component values shown in Fig 7 yield a pream- 
plifier with a gain of 200. You might need to change 
compensation components R; and C; for other values of 
gain. The circuit’s open-loop gain is greater than 
10,000,000. Fig 8 illustrates the large bandwidth of the 
preamplifier, and Fig 9 shows the broadband noise 
spectrum (0 to 25 kHz). The spectrum is flat throughout 
the frequency band, and the noise, as noted, is approxi- 
mately 900 pV/VHz. The preamplifier’s distortion, 
with an output of 10V p-p at 10 kHz, is less than 
0.035%. | 

The circuits described thus far have very linear 
input/output transfer functions. Another application 
area in which precisely matched transistors are power- 
ful tools is in the generation of nonlinear functions. 


0 OUTPUT 


Fig 7—Low-noise ac amplification is the virtue of this ac-coupled amplifier. The circuit achieves its low noise figure by using three 
transistors of a MAT-04 connected in parallel, thereby reducing thermal noise generated by the transistors’ base spreading resistance. 
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Fig 8—Easily meeting professional-audio requirements, the ac 
preamplifier of Fig 7 has a bandwidth greater than 100 kHz. This 
frequency- -response plot is valid for the amplifier at a closed-loop 
gain of 200. 





Fig 9 Lew noise and a flat noise spectrum are two welcome 
attributes of the ac preamplifier shown in Fig 7. This photo shows the 
noise spectrum from 0 to 25 kHz; the noise is approximately 900 


pV/V Hz. 





These applications depend upon the transistor’s loga- 
rithmic property, which the following equation ex- 
presses: 

Ic 


Vrin ea 


Vee i 


where 

® Vr=kT/ 6 | 
Is=saturation current (approximately 10°°A) 
k=Boltzmann’s constant=1.38 x 10°7J/°K 
T=temperature in °K 
q=electron charge=1.60210-" coul. 

Logarithmic circuits are virtually impossible to im- 
plement by using unmatched transistors because they 
require stringent thermal and parameter matching to 
maintain accuracy (see box, “Quads fill log and linear 
roles”). Moreover, general-purpose transistors and ar- 
rays exhibit poor logarithmic conformity. The result is 
degraded accuracy in nonlinear circuits. 

The circuit shown in Fig 10 is a vector summer that 
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exploits the MAT-04’s close logarithmic conformity. 
The circuit adds and subtracts logarithmically scaled 
inputs to generate the transfer function 


Vour=kv Vat Vp’, 


where k is a circuit- dependent scale factor. 

The circuit consists of two log amplifiers, each of 
which uses two transistors and an op amp. The voltage 
across transistors Q; and Q, is equal to the voltage 
across Q; and the base-emitter voltage of Q,. The 
following equation expresses the result of summing the 
voltages in this loop: 


i 
Vrln Ls 


4 Vial ae 
Igo 


qa. yoan( ovr), 


= Vln i Tee 
Because all the transistors are precisely matched and at 
the same temperature, the Is and V7 terms cancel: 


2inl, = InI, + InIg = In(Ialo). 


Eliminating the log terms on both sides yields the 
expression I,?=I,Io. A similar analysis for transistors 
Q:, Qs, Qs, and Q, produces the expression I;?=Iplo. 
Summing the currents at the emitter of Q, gives an 
output current of I,+Is. If you solve these equations 
for I, and Ip, you obtain the expression 


Io == + z — VL? aN if. 


Op amp IC; forms a current-to-voltage converter that 


produces an output voltage equal to IoR», so substitut-. 


IFIE R SPECS 
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A vector summer exploits the quad-transts- 
tor array’s close logarithmic conformity. 





Quads fill log and linear roles 


Designers of discrete circuits re- 
peatedly run into the problem of 
component mismatches that com- 
promise circuit performance. It’s 
easy to reduce passive-compo- 
nent mismatching by using com- 
ponents with tighter tolerances, 
but active components present a 
more difficult problem. For ex- 
ample, discrete-transistor mis- 
matching of beta and Vpron can 
be poor even within the same 
transistor families. 

Monolithic transistor arrays 
make an attempt at matching, 
but these arrays were tradition- 
ally designed to save board 
space rather than provide accu- 
rate parameter matching. The 
MAT-04 quad-transistor array 
(Fig A) follows in the footsteps 
of the MAT-01 and -02 matched 
dual transistors, and it provides 
very close parameter matching 


SUBSTRATE 





for applications requiring more 
than two transistors. 

The MAT-04’s layout and pro- 
cess techniques ensure that the 
offset voltage between any two 
transistors in the device does 
not exceed 200 wV, and beta 
mismatch does not exceed 2%— 
valuable attributes for linear-cir- 
cuit design. In addition, the 
transistors are designed for high 
beta (400 min), 40V min break- 
down, and 0.4 bulk resistance. 
Note that diodes protect the 
base-emitter junctions against 
reverse-voltage zener break- 
down, thereby preventing deg- 
radation of beta and matching 
characteristics. 

The substrate pins (V ) are in- 
ternally connected; you should 
connect one of these pins to the 
system’s negative rail. You must 
limit current between the two 


SUBSTRATE 


Fig A—Close parameter matching and low bulk resistance are the benefits offered by 
the MAT-04 quad-transistor array. Offset-voltage and beta matching are within 200 ~V 
and 2%, respectively; the bulk resistance is 0.40. 
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V- pins to 30 mA. In many ap- 
plications, you can leave the sub- 
strate pins unconnected without 
causing any problems in the 
circuit. 

The accuracy of nonlinear cir- 
cuits depends on the logarithmic 
conformity of the transistors in 
the circuits. Extrinsic resis- 
tances and the Early effect pro- 
duce deviations from the ideal 
logarithmic transistor relation- 
ship. (Ed Note: The Early effect 
is the dependence of the emitter’s 
characteristics on Vcp due to the 
variation in the collector deple- 
tion width with respect to Voz.) 
For small values of Vcp, you can 
combine these two effects to 
form an effective bulk resistance 
(rpg). The transistor’s logarith- 
mic relationship 


Vor Viin( #) 
S 
changes to 
Ver Viin( 3) + Icrpr. 


An obvious way to reduce 
Ype-induced error in nonlinear 
circuits is to reduce the maxi- 
mum collector currents. If you 
do so, however, the op amp’s 
offsets and leakage currents will 
become a limiting factor at low 
input levels. 

Another way to avoid rgg-in- 
duced errors is to use transis- 
tors that are specifically de- 
signed for low rpr. The 
MAT-04’s rpg is 0.40, a value 
that virtually eliminates 
rpe-induced error in nonlinear 
circuits. 
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ing for Io, I, and I, in the above equation leads to 


2 2 
var = Re + (B 


In the circuit of Fig 10, R,=R3 and R.=R,/V2, so 


1 
Vout V3 VVar + Vz". 


Using a value of R,/V2 produces a scale factor of 1/V2; 
you can thus apply 10V to both inputs simultaneously 


without incurring the danger that Vour will exceed the 
output range of op amp IC;. The built-in protection 
diodes in the MAT-04 allow you to apply negative input 
voltages without damaging the MAT-04. Under this 
condition, the output voltage is OV. 

You should mount the two MAT-04 arrays close to 
each other in the circuit. The close mounting reduces 
errors that could arise through temperature differences 
between the two matched quad transistors. Partition- 
ing the two MAT-04 units as shown in Fig 10 minimizes 
errors attributable to inherent mismatches and temper- 
ature differences between the two matched quad tran- 
sistors. The accuracy of the vector summer is better 


than 0.5% over the input range of 10 mV to 10V. 

You can exploit the MAT-04’s logarithmic conformity 
in other nonlinear circuits. Consider, for example, the 
squaring and square-root circuits in Figs lla and 11b, 
respectively. These circuits work in a fashion similar to 
the mode of operation of the vector summer. For 
example, summing the voltage loop for the squaring 
circuit across transistors Q,, Qs, Q3, and Q, yields 


Vrin ie 


Hs 4 Vrln( $4) 
Sl 


Viin( #2) + Vin ( #822), 
$2 


Iss Ig 


Once again, all the transistors are precisely matched 
and at the same temperature, so the Is and V7 terms 
cancel, giving 


2InIw ae InIo rs InIper = In(IoI rer). 


This equation simplifies to Io=I,n’*/Irer. Op amp IC, 
forms a current-to-voltage converter that produces an 
output voltage equal to Relour. Substituting Viy/R; for 
In in the above equation yields 


7 (Te) 


Vout REF Ri 





Fig 10—Close conformity to a logarithmic characteristic on the part of the MAT-04’s transistors makes this vector summer work. The circuit 
adds the log-scaled inputs to generate the square root of the sum of the squares of the inputs. 
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Tight matching and tracking of betas and 
base-to-emitter voltages ensures equal cur- 
rent sharing in atfferential patrs. 





100 pF 


Vin OC 





" -15V 


Ri 
33k 
Vin © 





(b) 


Fig 11—You can generate accurate squares and square roots with these nonlinear circuits. The squaring circuit (a) specs 0.5% max accuracy 
for inputs of 100 mV to 10V. The square-root circuit (b) offers 0.1% accuracy for the same input range. 
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jum mated production reduces assembly 
And because Grimes is the American switch, it 
s immediate delivery, no foreign currency hassles 
and no overseas delivery charges. 

-__|f you need switches for keyboards, key- 


oo 















requiring momentary, low-profile push- 

- button switches, do yourself a favor. 
Switch to Grimes. 

_ For a free sample of 

3rimes switches, call 


ce number. 
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pads, autocad digitizers or any application 


(714) 671-3931, writeto 
Grimes, or circle the reader 


A similar analysis for the square-root circuit yields its 
transfer function 


Vour = aN 


In the two circuits of Fig 11, Ipgr is a function of the 
negative power supply. To maintain accuracy, be sure 
the negative supply is well stabilized. For applications 
requiring very high accuracy, you can use a voltage 
reference to set Iprr. An important consideration to 
keep in mind for the squaring circuit is the fact that a 
sufficiently large input voltage can force the output to a 
level higher than the operating range of the output 
op amp. 

You can adjust R, to scale Iggy, and you can trim R;, 
and R» to keep the output voltage within the usable 
range. The accuracy of the square-root circuit after 
calibration is better than 0.1% over the input-voltage 
range of 100 mV to 10V. For the same input range, the 
accuracy of the squaring circuit after calibration is 
better than 0.5%. EDN 
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Ethernet Test: 
















The LAS and its Ethernet Test Probe make 
your network transparent. 






Monitor mode 


@ Disassembled display of data 
traffic 


@ Selective collection (e. g. user 































addresses only) 

- @ Automatic generation and 
testing of CRC word 

~ @ Measurement of data transfer Network simulation 
timing @ Data terminal testing 






@ Measurement of traffic loading without network — 


by means of histogram display 









Generator mode 
@ Sending of test patterns 


@ Generation of collisions for 
checking network behaviour 


@ Simultaneous analyzer and 
generator operation 











The LAS — not only a 

- powerful tool for logic 
analysis but also ideal 

for LAN testing. 
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Ask for the detailed Info LAS-Z23 
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Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 
D-8000 Muenchen 80 


Federal Republic of Germany 
ata ROHDE & SCHWARZ 
Tel. internat. + (49 89) 41 29-0 
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The new 100-channel 
Keithley 706 lets you 
measure voltage, 


resistance, temperature 


and current, precisely. 


Nothing else gives you the 
combination of performance 
and versatility you find in the 
706 System Scanner. 

From worst case to routine 
measurement, whether matrix- 
ing or scanning, high or low 
signal levels, the 706 easily 
handles your large system 
switching needs. 


SPEED AND 
EXPANDABILITY. 


You get fast, programed 
switching across as many as 
100 channels, at rates up to 100 
channels per second. You can 
easily daisy-chain up to 5 
mainframes and still have 
direct addressing using only 
one IEEE address. 


VARIETY FOR 
FLEXIBILITY. 

The 706 lets you use the full 
Keithley selection of seven dif- 
ferent switching cards. One 
gives you matrix switching 
capability. Another covers 
thermocouple switching, with 
reference. With others, you can 
switch currents from <1pA to 
5A, and voltages from <1pV 
to 1000V. When you have a 
need, the 706 has the card. 


FOUR MODES. 

The 706 offers 1-, 2-, or 4-pole 
switching. Built-in matrix 
capability can operate up to 
200 crosspoints per mainframe. 


MATRIX MEMORY. 


The internal, nonvolatile 
memory can save up to 75 

sets of matrix configurations. 
With a single command, you 
can recall any of your pre-set 
configurations. Each configura- 
tion can contain up to 1000 
crosspoints. 


LEXIBLE 
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AND MUCH MORE. 


Here are just a few of the added 
features that make the 706 
especially user-friendly and 
flexible. Built-in IEEE-488 
interface. Hardware triggers 
for control and synchroniza- 
tion. Standard 19” metal 
enclosure for easy racking. 

Self test for RAM and ROM, 
with error codes. Sixteen digi- 
tal I/O ports with programable 
TTL levels. Battery-maintained 
date/real-time clock. 


BASIC SPECS. 


CAPACITY: Ten plug-in cards 
per mainframe. 
SWITCHING RATE: 100 chan- 
nels/second (10ms), program- 
able to 1 channel/16 minutes 
(999.999s). 


RELAY DRIVE: 4A minimum. 


PROGRAMABLE 

PARAMETERS: Display 
Mode, Output Format, EOI, 
SRQ, First, Last, Open, 
Close, Display Channel, 
Alternate Output, Pole Mode, 
Date Format, Save/Recall, 
Reset, I/O Port, Time, Date, 
Settling Time, Interval Time, 
Alarm Time, Program Mode, 
Trigger Mode, Terminator, 

Self Test. 






















FOR FREE 


application note and 
performance data, 

call or write: 

Keithley Telemarketing Dept., 
28775 Aurora Rd., 
Cleveland, OH 44139. 
Telephone (216) 248-0400. 


KEITHLEY 





EXAR sets new standards 
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n 212A/V.22 modem filters. 













XR-2126/27/28 


XR-2129 Improves 
Set Industry Standards 


Modem Features 


Now you can enhance your system to perform better than 
the competition with the XR-2129, EXAR's newest version 
modem filter for 212A/V.22 applications. 


Features Include: 

e Analog Loop Back Capability. 

e Call Progress Monitoring (both normal & enhanced modes). 

¢ 1.8432 MHz on-chip oscillator — provides full modem 
clocking capability in conjunction with XR-2121, XR-2122 
& XR-2125. 

e Additional worst-case line (CO) equalizer. 

e Available in Surface Mount Quad Pack. 


Expertise in Filters 


For years, EXAR has been providing switched capacitor filter 
products in several areas: 


« Modems: Bell 212A/CCITT V.22 and the Bell 103. 
¢ General Purpose: Fourth order low pass and programmable 
low/high/all pass filters. 


In addition, EXAR has complete custom capabilities 
to give you an even greater competitive edge through user 
specific switched capacitor filter ICs. 


See a“ 
_tonenotches 
























Price Competitive and 
Available Now 


You can get improved performance and features for your 
applications immediately from EXAR at a competitive price. 

With EXAR’s systems approach, we can assist you 
in handing your customers a complete solution. Just give 
us a call or clip the coupon below and we'll give you the 
entire story. | 

EXAR is an innovator in User Specific ICs and offers one 
of the industry's largest lines of proprietary and alternate- 
sourced ICs in the application specific and general purpose 
standard products area used in telecommunications, digital 
data processing, and industrial control applications. 

As well as wafer foundry services, EXAR offers the 
most comprehensive User Specific programs in the industry 
using bipolar, CMOS (metal & silicon gate) and I*L 
technologies. 


The EXAR Family of Filters and Modems 


XR-212AS 
MODEM DESIGN 
BOOKLET 


[_] Please send me additional information 
on the XR-2126/27/28/29. 


[_] Please send me the XR-212AS Design Booklet. 
[_] Please send me EXAR's full line databook. 
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FROM THE HI-PERFORMANCE PEOPLE 


Sr en ‘ 


THE REAL-TIME 
OLUTION 

TO YOUR 

PROBLEM 


EMS can supply you with a proven, fast (the fastest avail- 
able), real time master/slave processor. a your project's 
“Drop-Dead” date approaches and you need a solution to 
your problem — call The Hi-Performance People! 





12.5 MHz 68000 processor in pin grid 
package/68010 

Dual serial ports capable 
asynchronous and synchronous 
communications 

3 16-bit timers 

16 bits of parallel I/O 

128 K of dual ported dynamic RAM 
upgradable to 512 K 

Sockets for 2 EPROMs (Capacity to 
128K bytes) 

Sockets for 2 static RAM devices 
(Capacity to 16K bytes) 

On board VME arbiter so the CPU- 
2RT can occupy slot 1 

68450 4-channel DMA (optional) 
Available in 15 different 
configurations 





*“FULL 1 YEAR WARRANTY 





(j= ELECTRONIC 
ss MODULAR 


SYSTEMS 

USA UK EUROPE INDIA 
Electronic Modular Systems, Inc. Electronic Modular Systems, Ltd. Electronic Modular Systems, GmbH Pasadena Technology india, Ltd. 
4546 Beltway Bray House Martin Road Robert-Koch-Str. 1-3 10 Jawahar Road Chokkikulam 
Dallas, Tx 75244 Cord Wallis Ind. Estate 6078 Neu-isenberg Maduari 625-002 India 
(214) 392-3473 Maiden Head, Berks SL67DE England West Germany 452-31541 
Telex 791688 Pasadena Dal 628-76062 6102-3117 ; 445-320 SCT IN TLX 

Telex: 846369 Telex 4185633 


A Pasadena Technology Corporation Company 
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Connect terminals 
to your CPU over 








PBX telephone lines 





Votce-digitizing ICs allow telephones and 
data terminals to share 2-wire access chan- 
nels within a complex. You can use the ICs 
to build a votce/data modem that provides 
simultaneous voice and data transmissions 
while reducing your in-house cabling costs. 


Steve Bramblett, Motorola 


You can use pulse-code-modulation (PCM) techniques to 
build a simple, economical voice/data system that you 
can add to an in-house telephone network served by a 
private branch exchange (PBX). Based on one of sever- 
al recently introduced voice-digitizing ICs, these 
modems let your existing 2-wire telephone extension 
cables simultaneously carry voice between your tele- 
phone and a PBX and digital data between your termi- 
nal and a host computer. The voice/data system consists 
of a PBX/CPU interface at one end of the line and a 
telset/terminal interface at the other end. 

You can use analog or digital methods to implement a 
voice/data system. With the analog approach, you con- 
vert digital data to analog signals for transmission over 
the telephone line. Using the digital technique, you 
digitize voice signals before mixing them with comput- 
er data. 
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The analog approach has several drawbacks. First, if 
you use a standard voice-band modem, it pre-empts the 
line and prevents simultaneous conversation. Second, if 
you use one of the new data-over-voice modems, you 
may have problems with your telephone equipment. 
These modems allow simultaneous transmission of voice 
and data over a pair of wires, but they use frequencies 
well above 3400 Hz, the upper cutoff frequency of the 
public dial-up network voice band. Data-over-voice 
modems are complex and relatively expensive. In addi- 
tion, no standards govern them, so you must use the 
same manufacturer’s equipment at both ends of the link 
to ensure compatibility. 

The digital approach is currently more promising 
than the analog approach, and it lets you choose among 
three types of voice digitization. One is PCM, a well- 
understood technique that gives acceptable voice quali- 
ty with a data rate of approximately 64k bps. Using 
8-bit resolution, you can achieve a dynamic range of 
more than 70 dB. ICs that implement PCM perform all 
the necessary antialias filtering, digitization, 
dedigitization, and recovery filtering. They are called 
codec (coder/decoder) chips, and are available from 
Motorola and other chip manufacturers. 

The other two digital techniques are, in general, less 
economical and more complex than PCM. Continuously 
variable slope delta (CVSD) modulation provides ac- 
ceptable voice quality at lower data rates than PCM 
does, but it requires more chips and is therefore more 
costly. In adaptive differential PCM (ADPCM), PCM 
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The digital approach to voice/data-system 
design 1s currently more promising than the 
analog approach, and it lets you choose 
among three types of voice digitization. 


voice signals are compressed into a 16k- or 32k-bps 
digital bit stream. ADPCM provides better voice quali- 
ty and/or higher throughput than PCM does, but again 
it requires chips in addition to those needed for voice- 
to-PCM conversion. 

Thus, at this time, PCM is the best choice for 
implementing a system that provides shared voice and 
data access from one or more outposts to a central 
location in your complex. The system, however, doesn’t 
provide for data access to the public switched network 
beyond your PBX. If you need access to the public 
network for data transmission, you may need a data- 
only PBX, which uses digital telephony techniques for 
switching digital data. However, most data-only PBXs 
interface directly to RS-2382C channels, so by installing 
a system such as the one in Fig 1, you'll already have 
done a good deal of the work required for a data- 
switching installation. 

Fig 1 shows a voice/data system that you can add to 
an in-house telephone network served by a PBX. You 
can build a PBX/CPU interface using nine ICs; the 


PBX/CPU 
INTERFACES 


CABLE 3 


HOST 
COMPUTER 


telset/terminal interface uses five ICs. 

At the core of each voice/data modem in Fig 1 is a 
Motorola Universal Digital Loop Transceiver (UDLT). 
The IC, which has a data throughput of 80k bps in each 
direction, provides three synchronous full-duplex chan- 
nels. One channel has a data rate of 64k bps and carries 
voice converted to 8-bit words at a sampling rate of 8 
kHz. The remaining two channels have 8k-bps data 
rates; one carries digital data, and the other carries 
ringing commands and hook-status information be- 
tween the PBX and the telephone. 


Components are functionally related 


The PBX/CPU interface (Fig 2) presents three ap- 
pearances: To the telephone system, it must appear as a 
standard telephone; to the computer, it must appear as 
a modem; and to the telset/terminal interface at the 
other end of the extension line, it must appear as a 
digital line card. The PBX/CPU interface contains four 
groups of functionally related components: the timing- 
generation circuits, the analog-loop interface, the digit- 


TELSET/TERMINAL 
INTERFACES 


CABLE 2 





Fig 1—Let your telephone network carry digital data as well as voice. Install a simple voice/data modem on each extension line. 
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ANALOG LOOP 
TO TELEPHONE 
SYSTEM 


RS-232C 
LINK TO 
TERMINAL 





DIGITAL/LOOP 
TO TELSET/TERMINAL 
INTERFACE 


Fig 2—Four VLSI chips perform the major functions of this voice/data modem. Add five standard support IC's at the PBX end and one at the 


remote end to complete the voice/data modem. 


al-data interface, and the digital-loop interface (Fig 3). 

First, timing generation requires three ICs: a hexa- 
decimal inverter, a dual 4-bit counter, and a dual 
D-type flip-flop. These devices generate a 4.096-MHz 
clock for IC;, the data-set interface (DSI), and 2.048- 
MHz and 8-kHz clocks for the UDLT (IC,) and the codec 
(IC7), respectively. 

The analog-loop interface, the second group of func- 
tionally related components, performs loop-control 
functions and ring detection, and it provides 2- to 
4-wire conversion by means of the hybrid transformer. 
The SO; signal from the UDLT represents hook status, 
as signaled by the telephone via the telset/terminal 
interface. When the telephone is on-hook, the SO; 
signal is high, thereby causing transistor Q, to conduct 
and energize the relay. The relay switches the tip line 
into the ring-detection circuit (IC,). Capacitors C; and 
C, block all de signals, but they pass ac ringer signals 
from the PBX and, in conjunction with resistors Re 
through Ry, present the proper ac impedance to the 
line. A ringing signal received from the PBX is de- 
tected by IC, and converted to TTL-signal level by 
optoisolator ICs. The output of the optoisolator is 
applied to the signaling channel input (SI) of the 
UDLT. 

When the telephone goes off-hook, the relay contacts 
disconnect the ring detector and connect the tip line to 
hybrid transformer T2; resistors Rs and R,, in series 
with the de resistance of the transformer winding, then 
draw approximately 20 mA from the line to ensure an 
off-hook condition at the PBX. The off-hook condition 
turns off the PBX ringer if the telephone is answering a 
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call; it seizes dialing circuitry if the telephone is initiat- 
ing a call. 

A 2-wire analog loop may (and often does) carry a 
composite signal representing speech originating at 
both ends of the line. At each end, a hybrid transformer 
and resistive network separate the signal and send 
incoming voice to the earpiece and outgoing voice to the 
line. Theoretically, the hybrid circuits could prevent 
any outgoing speech from reaching the local earpiece. 
In practice, however, total suppression of the side tone 
is neither possible (because the transformer creates 
phase shifts) nor desirable (because the sender, not 
hearing his own voice through the earpiece, would tend 
to shout or believe that the circuit was not working). 
Hybrid transformer T, and resistive network Ry 
through Ris separate the incoming and outgoing voice 
signals between the PBX and the codec, which digitizes 
and recovers voice signals. 

The third group of functionally related components is 
the digital-data interface. All of the data streams 
handled by the UDLT chip are synchronous and have a 
nonstandard data rate. If you have access to the termi- 
nal and computer circuitry, you could install communi- 
cations chips such as the Motorola 6850 asynchronous 
communications interface adapter (ACIA) or the Intel 
8251, which can handle synchronous communications 
and can be clocked at 8k bps. These could interface to 
the UDLT via RS-232C driver and receiver ICs. 

It’s more practical, however, to include a synchro- 
nous/asynchronous-conversion interface in the voice/ 
data modem so that both the computer and the terminal 


can use their standard communications hardware at 
Text continues on pg 245 
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Fig 3—This PBX/CPU interface appears as a modem to the CPU and as a phone to the PBX. Via switches, you can select the RS-232C bit 


rate and word format. 
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Fig 4—This telset/terminal interface appears as a modem to the terminal and as a line card to the phone. Hook-status and ring signals are 
passed over a separate digital signaling channel. 
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PCM gives acceptable vowe quality at a 
data rate of 64k bps. With 8-bit words you 





mi can achieve a dynamic range greater than 
MC 145406 ; 
RS-232C DRIVERS | 70 AB. 


RCV 

TXMIT 

— 9600 bps. You can use the same converter (a Motorola 
MC145428 DSI) in both the PBX/CPU interface and the 

CTS telset/terminal interface. The DSI chip provides full- 


duplex conversion between asynchronous non-return- 

ea to-zero (NRZ) data and a synchronous, bit-oriented 
protocol optimized for ASCII data. To operate with an 
RS-232C terminal or computer port, the only other 
chips you'll need are TTL/RS-232C drivers and receiv- 
ers. These are available in the Motorola MC145406 and 
similar ICs. 





DSI performs sync/async conversion 

The DSI performs all the conversion functions re- 
quired to link the 8k-bps synchronous data channel of 
the UDLT to a standard RS-232C 9600-bps asynchro- 
nous channel. The 8-kHz synchronization signal applied 
to the MSI pin of the UDLT clocks terminal data from 
the UDLT’s Sl. pin into the DSI’s DCI input for 
conversion and transmission to the computer. The same 
sync signal also clocks computer data from the DSI’s 
DCO pin into the UDLT’s SI, input for transmission to 
5V the terminal. 

Not all of the RS-282C signals are implemented. 
Most terminals treat the CTS (Clear To Send) signal as 
a static signal indicating the start and end of a trans- 
mission, so the terminals tend to respond rather slowly. 
WORD pps The slow response could cause an overrun if the termi- 
enue nal can’t respond to a change in CTS status within one 

character-transmission period. The DSI send and re- 
ceive channels each have a 4-word FIFO buffer; hand- 
shaking signal TxS goes low when the associated buffer 
contains more than two words; and the RxS signal goes 
low if the associated buffer fills up and then gets 
overwritten. The RxS signal also goes low if synchroni- 
zation is lost on the synchronous channel. 

The PBX/CPU interface uses the RxS signal to 
simulate the RS-282C DCD (Data Carrier Detect) 
control signal. To facilitate connection to RS-232C 
channels that require the CTS signal, you can intercon- 
nect one receiver and one driver so that the RTS signal 
from the terminal equipment automatically generates 
the CTS response signal. If you want the RS-232C 
channel to operate at more than 8k bps, you can 
generate a handshaking signal similar to CTS from the 
TxS signal; however, you must be sure that the termi- 
nal equipment stops sending within one, or at most two, 
character-transmission periods after the TxS signal 
goes low. If you don’t observe this precaution, you'll 
lose data when the DSI FIFO buffer becomes full. 

The final group of functionally related components in 


EDN March 6, 1986 245 





For a simple and economical votceldata sys- 


tem, PCM 1s the best technique. VLSI ICs 
are available to implement all the required 
functions. 


the PBX/CPU interface is the digital-loop interface, the 
link that provides digital communications over twisted- 
pair cable to the remote telset/terminal interface. The 
interface to the cable is a balanced differential-drive 
configuration. The typical line impedance is 110); this 
impedance, reflected through transformer T,, appears 


to the UDLT drivers as a 4402. impedance. Resistors R: 
and R3, which provide correct loading for the UDLT 
drivers, also maintain line balance. 

Incoming signals appear at the LI pin of the UDLT. 
The resistor-diode network (R,, R; and D,, Dz) plays an 
essential role in maintaining the correct value of the 


PBX/CPU TELSET/TERMINAL 
DIGITAL-LOOP DIGITAL-LOOP 
INTERFACE - INTERFACE 
5V 
GROUND 





-5V 


TO UDLT TE; PIN 


Fig 5—Supply battery power to the remote interface via the telephone cable. Build this compact switching power supply on the remote 


interface to generate the required voltages. 
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Check your datacomm designs with an HP 
protocol analyzer. And you can catch problems 
before they become a problem. 

The HP family of protocol analyzers makes 
testing so quick, so simple, so complete and so 
accurate, you can get better products to market 
in a fraction of the time. 

Obviously, the most crucial part of your R&D 
is developing your products to standards. So we 


offer a full range of high-level decode/simulation 
software packages, including SNA, X.25 certifi- 


cation, DDCMP, BSC, X.21, and CCITT #7. 

And no matter which of our analyzers you 
choose, they operate from standard interfaces. 
They'll also communicate with each other and 
transfer test programs as well as remotely 
collected data. 
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How to prevent failures 
in communication. 








On an individual level, the HP 4951B offers 
you the best performance for the money on data 
rates up to 19.2 kbps. The HP 4953A takes 
you to 72 kbps for full simulation, and 256 kbps 
for ieloniue. And the HP 4955A adds a 
built-in BASIC interpreter for development of 
proprietary protocols. 

Their remote capabilities let you extend your 
R&D outside the lab to your customer’s site 


when field service engineers need design back-up 
during troubleshooting. 


So if you want to design better, faster write to: 
Hewlett-Packard, Attn. Marketing Communica- 
tions, P.O. Box 7050, Colorado Springs, CO 
80933. Or contact your local HP office and ask 
for a field engineer. 

We'll help you communicate better in the future. 


Up HEWLETT 


PACKARD 


3801401 
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impedance presented to the line. If the signal at the LI 
terminal exceeds the power-supply voltage, the internal 
clamp diodes of the UDLT prevent receiver overload 
but now present a very low impedance at terminal LI. 

Without the external resistor-diode network, this low 
impedance would have two undesirable effects. First, it 
would be translated by the transformer to an even 
lower impedance presented to the line, thus reducing 
the incoming signal level or possibly distorting it by 
clipping the peaks. 

Second, when the UDLT transmits, the 1:2 turns 
ratio between the transformer’s transmit and receive 
windings causes the voltage appearing across the re- 
ceive winding to be double that of the transmit wind- 
ing. Without the external resistor-diode network, the 
internal clamp diodes of the UDLT receiver would 
become conductors. The low impedance at pin LI would 
then appear even lower at the transmit winding and 
would load the transmit drivers so heavily that the 
signal reaching the line would be greatly attenuated 
and distorted, probably to the point of being indeci- 
pherable. Resistor R; ensures that, even if the signal 
across the receive winding is great enough to cause the 
clamping diodes to conduct, the impedance reflected to 
the transmit drivers will be high enough not to overload 
them. 

The telset/terminal interface (Fig 4) provides func- 
tions that are complementary to those of the PBX/CPU 
interface, and it operates in much the same manner. In 
fact, the digital-data interface is similar to that of the 
PBX/CPU interface, both on the terminal side and on 
the digital-loop side. The main difference is that you use 
a slave UDLT (an MC145426) instead of a master 
UDLT. Timing generation is simple; the 4.096-MHz 
master oscillator resides on the slave UDLT, which 
provides the 8-kHz sync signal from pin TE; (instead of 
MSI). A 128-kHz clock for data transfers between the 
UDLT and the codec appears at the CLK pin of the 
UDLT. 

The principal difference between the PBX/CPU in- 
terface and the telset/terminal interface is in the ana- 
log-loop circuits. In the telset/terminal interface, this 
circuit must provide battery voltage for the telephone 
set and sense loop current, rather than control loop 
current. Limiting resistors Rj; and Ry provide two 
functions: They guarantee that a short circuit on the 
telephone line will not overload the power supply, and 
they provide the minimum 20-mA current for proper 
telephone operation. When the telephone goes off-hook, 
optocoupler IC; senses the current in the loop. The 
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The DSI IC can provide full-duplex con- 
version of asynchronous NRZ data from an 
RS-232C channel to a synchronous bit-ort- 
ented protocol optimized for ASCII data. 


output of the optocoupler is applied to the SI, input of 
the UDLT for transmission (via the signaling channel) 
to the loop relay in the PBX/CPU interface. The output 
of the signaling channel (pin SO,) triggers an external 
ringer; if you wish to use the ringer already built into 
the telephone, you'll have to add a relay and other 
circuitry. 

Because the PBX/CPU interface must appear to the 
PBX as a telephone set, you can’t draw power for the 
interface card from the telephone line. To provide the 
necessary +5V for the PBX/CPU interface, you can 
split the windings of the digital loop and use the phone 
cable to carry de to the remote interface card. You’d 
then need a small onboard synchronous switching 
power supply (Fig 5) at each telset/terminal interface. — 


Author’s biography 


Steve Bramblett, now applications 
manager at Crystal Semiconductor 
Corp (Austin, TX), held a similar po- 
sition at Motorola (Austin, TX) when 
he wrote this article. At Motorola for 
three years, he specialized in telecom- 
munications applications. Steve holds 
a BSEE degree from Memphis State 
University, and in his spare time he 
enjoys music, softball, skiing, and ex- 
perrmenting with computers. 
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200/300 SERIES 
ULTRA-PORTABLE SCOPES 


TE 


THE ANSWER 
BY ANY MEASURE 








both hands free to use the integral 
probes, or to steady yourself on 
ladders or catwalks, with the 


From battery-operated, hand- 
held mini-scopes to sophisti- 
cated, menu-driven digital stor- 
age scopes, only Tektronix packs CRT clearly readable. 


so much capability in such com- A full measure of performance at 
pact, go-anywhere packages! 11 pounds or less: the Tek 300 
Tough, precise and totally self- Series. Here is high performance 
contained: the Tek 200 Series. At = unmatched by any other same- 
no more than 3.7 pounds, these size scopes. Select bandwidths 
easy-to-use mini-scopes are to 50 MHz and sensitivity to 5 
impact resistant and isolated up mV/div. Optimum trigger control. 
to 600 V for floating measure- Either ac or dc power. 

ments. They include a recharge- 
able internal battery pack, viewing 
hood, attached probes, rugged 
carrying case and convenient 
neckstrap. You can keep 













Small Wonders 


And for both digital and non- 
storage capabilities, plus optional 
GPIB interface, pick up the new 
Tek 336. Its 1 megasample/sec. 
digitizing lets you capture single 
event signals up to 100 kHz. You 
can signal average, automatically 
record minimum and maximum 
values in envelope mode, use Cur- 
sors and waveform processing to 
obtain direct digital readouts, and 
more. All with pushbutton, menu- 
driven ease. 


For more information 
Call toll-free: 
1-800-426-2200, 
Extension 418 


In Oregon, call collect: 
(503) 627-9000, Ext. 418 
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deliver IDC economy. 


lf special requirements have kept you from enjoying the weight, 
space and labor-saving advantages of flat ribbon cable and IDC 
connectors, it’s time to examine these special purpose Spectra- 
Strip cables from Amphenol Products. 

New Spectra-Strip Round ‘N’ Flat™ cable combines the 
handling and shielding features of round cable with the mass 
termination capabilities of flat cable. It's ideal for routing in tight 
spaces where a round shape is more practical, or when a tape 
braid shield is needed for EMI/RFI suppression. 

Twist ‘N’ Flat® cable offers the low cross talk performance of 
twisted pairs with the economy of mass termination. It is also avail- 
able in round or flat jacketed, shielded versions when protection 
against physical wear and EMI/RFI interference is required. 

Spectra-Coax™ cable delivers the blazing signal speed of 
coaxial cable within a planar construction. That adds strength and 
flexibility, saves space and cuts assembly time. 

Spectra-Flex® cable provides long life in applications, such 
as printers, that require a flexible cable to travel back and forth 
cyclically. This new cable is made with special alloy conductors 
that provide a flex life of more than 20 million cycles. 

Combine these and other Spectra-Strip cables with the wide 
selection of Amphenol® IDC connectors and you can design better 
interconnections that cost you less to assemble. 

Or, let us provide you with custom cable assemblies. 

For more information, contact your nearest Amphenol 
Products sales office. 


Amphenol Products world headquarters: 

Lisle, IL 60532—USA—Telex: 190-215 

CANADA: Montreal, (514) 482-5520 © Ottawa, (613) 226-2727 @ Toronto, 

(416) 291-4401 @ Vancouver, (604) 278-7636 

EUROPE: Austria—Vienna, (0222) 925166. e England—Whitstable, 

(0227) 264411. ® France—Paris, (01) 5888682. ¢ W. Germany—Heilbronn, 
(07131) 4861. @ Italy—Arese, (02) 9385161. @ Netherlands—ljsselstein, (03408) 
87844 @ Sweden—Upplands Vaesby, (0760) 88035. 

FAR EAST: Hong Kong—Kowiloon, (3) 681283. @ india— Poona, 83363. 

@ Japan— Tokyo, (03) 379-2111. | 
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EDITED BY TARLTON FLEMING 


Standby clock takes over in 1 j.sec 





Paul Galluzzi A pulses from the T, secondary, which initiates a 

Dynamics Research Corp, Wilmington, MA switch-over to clock B through the NAND gates IC iz, 
ICic, and ICyp. | 

The circuit in Fig 1 prevents interruption of a standard For minimum disruption at changeover, clock B's 


1-MHz clock signal (clock A) by switching to a 1-MHz oscillator should be synchronized to clock A as shown in 
standby oscillator within one cycle (1 psec). The loss- Fig 2. Note that some modification may be necessary 
detect element is a D-type flip-flop (IC;) whose Dinput for frequencies other than 1 MHz to ensure the correct 
samples clock A through a small pulse transformer. In phase between IC;’s D and CLK inputs. Ein 
normal operation, the constant phase relation between 
IC;’s D and CLK inputs is such that D is always 
sampled in a high state, so the Q output remains high. 
The Q output goes low, however, with the loss of clock To Vote For This Design, Circle No 746 
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NOTE: 
IC2 IS FROM ENGINEERED 
COMPONENTS CO (SAN LUIS OBISPO, CA). 





Fig 1—This circuit responds to the loss of the clock A signal by switching to clock B within one clock cycle. 







} 500 pSEC | 
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NOTE: 
74F74 FLIP-FLOPS ARE POSITIVE-EDGE TRIGGERED. 






Fig 2—Outputs from the loss-detect flip-flop trigger alarm circuits and initiate the switch-over from clock A to clock B. 
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Variable reference extends converter’s resolution 





Leonard Sherman 
National Semiconductor, Santa Clara, CA 


You can increase an A/D converter’s apparent resolu- 
tion by deriving part of its reference voltage from the 
input signal. The resulting input/output relationship, 
however, is nonlinear. In Fig 1, the 8-bit converter’s 
sensitivity is 5 mV (10-bit resolution) for small input 
signals, yet the input range is 5V. 

The FET-input op amp IC,, buffers the input signal; 





NOTES: 

IC; IS AN LF412, OPERATING 
ON +15V SUPPLIES. 
DIODES ARE 1N914 OR 
EQUIVALENT. 


sum to the converter’s reference input, 


IC,3 sums the input with a fixed voltage (in this case, 
the 5V power supply). The result is a variable reference 
voltage for the converter, yielding the transfer function 
D=(256 x4 x Vin) +(3X Vin +5) for the voltage and resis- 
tor values shown. D is the digital-output code. Note 
that the ADC0820 will exhibit increased noise and 
nonlinearity for Vrrr values of less than 1.25V. EDN 
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Fig 1—You can increase an A/D converter’s apparent resolution by combining the input signal with a fixed reference voltage and feeding this 


Test probe measures 4 to 220V 


Christos S Koukourlis | 
Demokritos University of Thrace, 
Xanthi, Greece 


Using inexpensive components, you can fit a simple 
probe circuit (Fig 1) into a pencil-sized enclosure. 


256 


When both LEDs are on, the probe indicates the 
presence of an ac voltage; either LED alone indicates 
the presence and polarity of a de voltage. 

The diode-bridge arrangement allows a l-way cur- 
rent source (Ri, Re, Qi, and Q.) to light either LED (or 
both) when the probe is activated by a test voltage. 
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up to 2 Watts linear output 
50 KHz to 4200 MHz from *199 


If your application requires up to 2 watts for intermodulation testing of components 
_.. broadband isolation . . . flat gain over a wide bandwidth . . . or much higher 
output from your frequency synthesizer or signal/sweep generator. . . Mini-Circuits 
power amplifiers will meet your needs, at low prices. 

These ultra-linear Class-A amplifiers are unconditionally stable and can be 
connected to any load impedance without amplifier damage or oscillation. 

For low power (50 mW), 22dB gain and 40dB isolation, consider the ZFL-2000; 
for operation up to 4200MHz with 1-watt output, specify the ZHL-42. 

So select the amplifier for your application from the chart below. We'll ship 
in one week, with, of course, our one-year guarantee. 





Gain Max. Power Noise Intercept 


Model Freq. Gain Flatness Output 1dBm Figure Point, Typ. DC Power Price 

No. MHz dB dB Compression dB 3rd Order Voltage Current $ Ea. Qty. 

ZHL-32A 0.05-130 25 Min. +1.0 Max. +29dBm Min. 10 Typ. +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-3A 0.4-150 24Min. +1.0 Max. +295dBmMin. ll Typ + 38 dBm +24V 0.6A 199.00 (1-9) 

ZHL-1A 2-500 16Min. +1.0 Max. +28 dBm Min. 11 Typ +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-2 10-1000 15 Min. +1.0 Max. +29dBm Min. 18Typ. +38dBm +24V 0.6A 349.00 (1-9) 

ZHL-2-8 10-1000 27 Min. +1.0 Max. +29dBm Min. 10Typ. +38dBm +24V 0.65A 474.00 (1-9) pr 
ZHL-2-12 10-1200 24 Min. +1.0 Max +29 dBm Min. 10Typ. +38dBm +24V 0.75A 599.00 (1-9) 
ZHL-1-2W 5-500 29 Min. +1.0 Max +33dBm Min. 12Typ. +44dBm +24V 0.9A 495.00 (1-9) ¢ 
ZHL-42 700-4200 30 Min. +1.0 Max +29 dBm Min. 7.5 Typ. +38dBm +15V 0.69A 895.00 (1-9) oc 
ZHL-7-2W 600-800 28 Min. +1.0 Max +33dBm Min. 12Typ. +43dBm +24V 0.9A 525.00 (1-9) em 
ZFL-2000 10-2000 20 Min. +1.5 Max +17 dBm Min. 7 Typ. +25dBm +15V O.1A 179.00 (1-9) O 


50 ohm impedance, 
input and output VSWR 2: 1 max. 


Price and specifications 
subject to change without notice. 


Refer to EEM and Gold Book for detailed specs. 
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World's largest manufacturer of Double Balanced Mixers 
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Diodes in series with the LEDs provide the necessary 
peak-inverse voltage rating; the four diodes should each 
withstand 300V min. R; and C, provide a spike-suppres- 
sion network to protect the current-source transistors 
when the probe is connected to a high voltage. (Ed 
Note: The author recommends BF459 transistors. We 
substituted 2N3439 transistors (which are rated 350V 
min collector-emitter sustaining voltage) only for want 
of data on the BF459.) EDN 
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POSITIVE DC VOLTAGE 


Uf (BOTH LEDs ON INDICATES 
AC VOLTAGE) 


RETURN NEGATIVE DC VOLTAGE 


LEAD 
2N3439 


Re 2N3439 
220 TO 470 


Fig 1—This simple test probe indicates ac or dc voltage over a 4 to 
220V range. The current source (R,, Re, Q:, and Qe) ensures a 
constant current in the LEDs for any acceptable test voltage. 





Simple timer requires no A/D converter 





James Knipfer 
R-K Electric Co, Cincinnati, OH 


A simple RC network can provide a wP with a software- 
programmable timer for nonprecision timing chores. In 
Fig 1, such a timer eliminates the need for more 
expensive dedicated ICs. | 

The 8.3-F capacitor is charged through the diode 
and the 2700 resistor when a logic 1 is asserted at the 
PB) output pin. By writing a logic 0 to that pin, you can 
then initiate the capacitor’s discharge through the 
3.3-kQ resistor and 1-MQ trimming potentiometer. The 
processor interrupts when the capacitor voltage 
reaches approximately % of the supply voltage. Your 
interrupt-service routine can count these interrupts, 
reset PBy each time, and make a decision accordingly. 
For example, the routine might repeatedly decrement a 
value stored in one memory location and cause the 
processor to take appropriate action when the value 
reaches 0. EDN 
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Fig 1—This simple RC timer is software programmable. By 
repeatedly writing 1 and then 0 to output PBo and allowing the 
capacitive discharge to interrupt the processor, you can generate 
arbitrary time intervals. 
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How many long unproductive hours 
ave you spent “in line” for your simula- 
ion? Well, no more. MICROCAP and 
AICROLOGIC can put you on line by 
urning your PC into a productive and 
ost-effective engineering workstation. 

Both of these sophisticated engineering 
ools provide you with quick and efficient 
olutions to your simulation problems. 
ind here’s how. 


MICROCAP: 


Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
it allows you to sketch a circuit diagram 
ight on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
nodels of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 








OVEY- 


“Typical MICROCAP Transient Analysis” 


works. In addition, you get even more 
advanced device models, worst case Capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 

CIRCLE NO 123 





“Typical MICROLOGIC Diagram” 


Reviewers Love 
These Solutions 


Regarding MICROCAP ... “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi- 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. E 
Sunnyvale, CA 94087 
(408) 738-4387 


DESIGN IDEAS 





Circuit and ground plane share one surface 





N Balakrishnan ; 
Indian Telephone Industries Ltd, 
Bangalore, India 


You can economically produce a pe board that has 
circuit traces and a ground plane on the same side. 
Using this pe-fabrication approach, which is less expen- 
sive and requires less time and material than do more 
conventional pc-fabrication techniques, you form a 
stack that consists of a sheet of photographic film, your 
circuit artwork, several transparent spacers, and a 
negative of the artwork. Although this combination 
appears opaque (for a perfectly aligned artwork and 
negative), diffraction allows light to bend around edges 
in the artwork and its negative, creating an image, as 
shown in Fig la. 

The technique works as follows: First, develop ordi- 
nary 4:1 or 2:1 artwork using conventional solder pads 
for the nongrounded terminals. For the grounded ter- 
minals, use pads as shown in Fig 1b to allow a short 





require a pattern (6) that allows contact with the ground plane. 
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between the terminal and the ground plane. (The 
grounded pads are available from Bishop Graphics, 
Westlake Village, CA.) Then photographically reduce 
the artwork to obtain a 1:1 master and negative 
(Fig la). 

Next, form the stack. Begin with a sheet of bright- 
light duplicating film (available from DuPont, Wilming- 
ton, DE) on the bottom. Then add the artwork master, 
six (typ) 175-~m mylar spacers, and the artwork nega- 
tive, aligned with the master. Place the stack in a 
vacuum printing frame (available from Gyrex, Santa 
Barbara, CA) and expose it to collimated UV light for 
about 6 sec. In the resulting image, little change occurs 
in the circuit-trace dimensions because the circuit art- 
work is next to the film; the blooming effect that 
isolates the circuit removes some of the ground-plane 
copper. FOR 





To Vote For This Design, Circle No 748 


NORMAL GROUND PLANE 


175-~m MYLAR SPACERS 


ARTWORK NEGATIVE, 1:1 SCALE 


ARTWORK MASTER, 1:1 SCALE 


BRIGHT-LIGHT DUPLICATING FILM 


FINAL PC MASTER 


VACUUM PRINTING FRAME 





Fig 1—Combine pc artwork with its negative to form a ground plane on the printed-circuit side of your pe board (a). Grounded solder pads 
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LIABILITY. 


ASS-3135R3 


PRAG [ | ( Users can now forecast failure rate as a function of junction temperature for many popular 
al Sprague ICs. Sprague’s accelerated life test program has been documented in two 
reliability reports. Accelerated testing generates the failures 
p | necessary to provide the data for obtaining the reliability 
projections. Reports on the Series ULN-2000A and ULN-2800A 
OR MANY IC Darlington Drivers, Series UCN-4800A and UCN-5800A BiMOS 
& @ Drivers, and Series UDN-6100A Display Drivers contain data from 


sting at high temperatures. While other manufacturers may be reluctant to provide such information, this data is 


ailable from us. Sprague Electric Company, a Penn Central unit, Worldwide Hdqtrs., Lexington, MA. Write for 
ngineering Bulletins 26180.2, 29304.6, and 29313.2 to Technical Literature Service, Sprague ti i SPR 


lectric Co., 41 Hampden Road, Mansfield, MA 02048-1807. ae lw 
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NEW PRODUCTS: COMPUTER-AIDED ENGINEERING 











DRAFTING PACKAGE 


Designed to run on the IBM family 
of personal computers and compati- 
bles, the RoboCAD drafting and de- 
sign package features rubber- 
banding, cross-hatching, and 
tangents from a circle to a point or 
from a circle to another circle. In 
addition, it performs automatic di- 
mensioning and conversion between 
English and metric units. The soft- 
ware measures lines, circles, and 
arcs as you draw them on your 
screen. You can select the size of 
your grid and the angles that you 


use. And, you can snap the cursor to 
endpoints, intersections, and cen- 
terpoints. The package saves draw- 
ings on floppy disks in a library 
index system. This library creates 
index pages, which can hold as many 
as 256 separate symbols or draw- 
ings. A compressed image repre- 
sents each drawing in the index. A 
built-in file translator converts 
standard AutoCAD “DXF” drawing 
files to RoboCAD-PC format and 
vice versa. $1495. 

Robo Systems Corp, 111 Pheas- 
ant Run, Newtown, PA _ 18940. 
Phone (215) 968-4422. 
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CAE INTERFACE 


If you own a Paragon or EIS CAD 
system, you can use this interface 
software to convert parts and wir- 
ing data from a Valid Logic Scald- 
system to a format compatible with 
your own system. The package can 


Spacers, Washers and Insulators. 


From Sinclair & Rush 


The Durability You Need, 
at the Price You Want. 


ob better and more economi- | 
e one tough choice, both 
stant. They're also light- 

S nt, . -conductive. Plus there’s 
no 5 Charice ofr nist, no oneed for lubrication, and no extra tool- 
ing costs when you choose from our many standard sizes. 
Call us today for your free brochure, free samples or techni- 
Sinclair & Rush, Inc. 
Extrusion & Packaging Div. 
10315 Page Industrial Blvd. 
St. Louis MO USA 63132 


Telex: 442564 
ret Fax: 314-426-4345 





cal assistance. 
(314) 426-4487 


Designs that make a eal 
Experience you expect. 
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FAN- 


A cool package.. 


Cooling where you need it. The 
Fan-Pak puts 1 to 6 (or more) 
fans to cool off ‘‘hot spots’’. The 
long life, quiet 100 cfm fans are 
fuse protected and ready to plug 
in (6 ft. line cord included). Op- 





Goshen Corporate Park , 
P.O. Box 1927 @ West Chester, PA 19380 
Telephone (215) 692-0800 ® TWX 510-663-0000 


read Valid Logic data either from a 
9-track magnetic tape or from an 
IBM PC-formatted floppy disk into 
the pe-board design systems. The 
interface program runs on any sys- 
tem that operates under MS-DOS 
and requires a 10M-byte hard disk, 
at least 512k bytes of RAM, and 
RS-232C cabling. Interface pack- 
age, $2500; as an upgrade for own- 
ers of this company’s IBM Link pro- 
gram, $500. 

Animat/USA, 200 Brown Rd, 
Suite 300, Fremont, CA 94539. 
Phone (415) 659-0105. 
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PC-BOARD CAD 


The CADCOM-64 pc-board layout 
package for the Commodore 64 al- 
lows you to specify board sizes as 
large as 12.8X9 in. You can enter 
alphanumeric information either in 
the border area or on a finished pe 
board. Standard trace separation is 


™ 
PA a »>y UNITRACK 


. takes just one RETMA unit! 


tions include: LED indicator sen- 
sor to indicate fans operating 
(with switch contacts for remote 
alarm); lighted power switch to 
indicate fans OFF/ON; provision 
for customer mounted filters; 
fans available for 12 - 24 -48 volt 
DC or 120 voit AC. Silk screening 
of front panel also available. 











UNITRACK 


UNITRACK Div.. Calabro Industries, Inc. 








1372 Enterprise Drive 
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... from traditional high-cost CAD and CAE systems, 
FutureNet designs the Engineering Department of the Future. 


FutureNet’s low-cost 
PC-based DASH™ CAE 
workstation eliminates 
much of the boring, time- 
consuming documentation 
tasks, and has been enthu- 
Siastically embraced by 
electronic engineers. More 
than 3000 DASH worksta- 
tions on engineers desks 
handle big CAE tasks, 

at a mere fraction of big 
CAE costs. 


Big System 
Performance 
Great, but can design, simulation, verification, layout, 
interface and test tasks really be handled on aPC? The 
IBM PC, XT and AT plus FutureNet made it so. As an 
example, DASH-CADAT logic simulation on the XT 

or AT handles circuits up to more than 1 million gate 
equivalents, using advanced behavioral modeling. 
And FutureNet’s new DASH-SPICE adds the power 
of the world’s most popular analog circuit simulator. 


New! Your Personal Silicon Foundry™ 


Another break-away: A combination of our versatile 
DASH-DATA |/O tools creates a fully integrated “Personal 


High Speed 
Laser Printer 


FutureNet, DASH and STRIDES are trademarks of 
FutureNet Corporation. IBM is a registered trademark 
of International Business Machines Corporation. 
CADAT is a trademark of HHB Softron, Inc. 

Many of the company and product names are 
registered trademarks. 

“DASH CAD Translators (Partial List): APPLICON, 
CADAM, CADAT, CALAY, CBDS, COMPUTERVISION, 
GERBER, RACAL-REDAC, SCICARDS, TEGAS. 





FUtCUreN 


Silicon Foundry” right on 
your desk. From concept to 
schematic design, through 
simulation, PLD program- 
ming and test, and on to 
production. ASICs can be 
Oroduced in hours instead 
of months, all without leav- 
ing your DASH workstation. 


Unmatched Flexibility 


What else from FutureNet? 
Take a look at FutureNet's 
Engineering Network of the 
Future, illustrated here. Low- 
cost DASH PC-based work- 
stations provide individual engineers ready access to 
cost-effective stand-alone and shared CAE resources, 
as well as to the power of a cluster of mainframes as re- 
quired. This network handles peak workloads, expands 
gracefully for future requirements, and is immune 

to obsolescence. It's practical, affordable, and it's 
based upon enduring IBM and FutureNet technology. 


Give us a call now, before you spend another dime 
on any non-standard or non-open architecture CAE 
product. Cost-efficient DASH Systems will do the job 
for you now, and grow with you in the future. 





Tt | ___ A DATA I/O Company 


FutureNet Corporation * 9310 Topanga Canyon Boulevard 


Chatsworth, California 91311-5728 USA * TWX: 910-494-2681 


(818) 700-0691 


Authorized 22242 Value-Added Dealer 


Rent or Lease from: 
United States Instrument Rentals, Inc. 
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‘Whatever your application 
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But if your need is for a labora- 
tory or general purpose supply, you 
may still benefit from our leading 
edge technology. For we have 
models to match all requirements. 

So, for your high voltage power, 
think Hunting Hivolt -and request 
our data. 


First European High Voltage 
Manufacturer to hold Defence 
Standard 05-21. 


na 


YOUR, POWERFUL PARTNER. 


Hunting Hivolt, 

1008 West Ninth Avenue, 
King of Prussia, 

PA 19406, USA. 

Tel: (215) 265 7462. 


51061 
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COMPUTER-AIDED ENGINEERING 








25 mil, with 25-mil traces that you 
can increase in multiples of 50 mil. 
You can also specify horizontal and 
vertical traces that are 12 mil wide 
and use 12-mil spacing. Standard 
pad sizes may measure from 0.050 
to 0.450 mil, in 0.050-mil incre- 
ments. You can specify SIP or DIP 
patterns that contain any number of 
pins; pins can be spaced from 0.050 
to 0.450 mil apart, in 0.050-mil in- 
crements. The package can handle 
multilayer designs (floppy disk re- 
quired). You can make 1-to-1 check 
prints and 2-to-1 print plots on a 
dot-matrix printer. $395. 
Ist CAD, Box 261282, Denver, 
CO 80226. Phone (800) 621-8385. 
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GRAPHICS MAGNIFIER 


The Symzap pan and zoom accelera- 
tor allows you to pan across a draw- 
ing on your terminal as fast as you 
can move your cursor. According to 
the manufacturer, this feature gives 
its CAD workstation 30 times the 
graphics speed of other IBM PC- 
based systems. When you want to 
magnify a part of the design, you 
move the cursor to the part to be 
magnified and press a function key. 
The magnification process takes 5 
sec. $2500. 

Chancellor Computer Corp, 
1101 San Antonio Rd, Mountain 
View, CA 94043. Phone (800) 222- 
2660; in CA, (415) 969-5000. 
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DATABASE CONTROL 


The VAX EDCS (engineering data 
control system) manages CAD/CAM 
data, drawings, and engineering 
documents. The system maintains 
CAD/CAM engineering data in a 
central, common database where 
authorized users can automatically 
update, store, and retrieve the 
data. By eliminating manual han- 
dling of design files, the program 
eliminates the problem of inconsis- 
tently documented revisions. The 
program automatically and simulta- 


neously notifies all users of revi- 
sions. The VAX-based system uses 
the VMS operating system, the 
VAX Rdb/VMS relational database, 
and local- and wide-area networks. 
From $105,000, including a 
MicroVAX II computer and tape 
drive; $12,000 to $30,000 without 
any hardware. 

Digital Equipment. Corp, 146 
Main St, Maynard, MA 01754. 
Phone (800) 344-4825. 
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WAVEFORM DISPLAY 


Oceanview graphically displays the 
waveforms of simulated signals and 
lets you view key areas of selected 
signals. After you have modified a 
circuit, you can compare that cir- 
cuit’s waveforms with those of your 
original design. The software runs 
on IBM PCs and compatible com- 
puters that contain 192k bytes of 
memory. It can record a circuit- 
simulation run and then repeat the 
process with one instruction. The 
number of waveforms that the pack- 
age can display varies: It can dis- 
play eight waveforms when you use 


the IBM color-graphics adapter and 


17 waveforms when you use the 
Hercules color card. Other display 
adapters for the package include the 
IBM enhanced color-graphics 
board, the TecMar Graphics Master, 
and the AST monochrome card. 
$1000. 

Control Data Corp, 8100 34th 
Ave S, Minneapolis, MN 55440. 
Phone (612) 853-4018. 
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SYSTEMS-LEVEL CAE 


This company’s N.2 systems-level 
CAE package is available for the 
IBM PC/AT and Masscomp comput- 
ers. The software supports hierar- 
chical specification, design, func- 
tional simulation, and micro/mac- 
rocode development of digital sys- 
tems. The package is also available 
for other IBM computers as well as 
Elxsi, Gould, VAX, Apollo, Sun, 
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Optrex liquid crystal displays, both custom 
and standard designs, are found in automo- 
tive dashboards, office equipment, tele- 
communications, industrial and medical 
instrumentation, plus an entire range of 
other applications. 

With the combined strengths of it's parent 
companies — Asahi Glass and Mitsubishi 
Electric — Optrex is a specialist in develop- 
ment, design, and the manufacture of LCD's. 
The vast selection of standard LCD products 


oo 
10 ys 700 us 


CIRCLE NO 128 


YOU WILL SEE OPTREX 
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For further information 

and address of your local sales 
representative please contact: 
Standard Telephone and Radio AG 
Components Division 

8027 Zurich/Switzerland 

Tel. 01 2014255, Telex 815 385 


ke 
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e Full dot graphic modules 
Options include: 

e E/L backlighting 

e Wide temperature range displays 
With the combination of selection, avail- 
ability, price, and above all, quality, you can 
see why so many have chosen Optrex LCD's. 


Call the OPTREX LCD specialists at: 
ASAHI GLASS EMP. CORP. 
26533 Evergreen Road, Suite 533 


Southfield, Michigan 48076 U.S.A. Telephone (313) 557-0018 


by Optrex consists of: 
e Seven-segment display panels 
* Alpha-numeric dot matrix modules és OPTREX CORPORATION 
with on-board character generator 
CIRCLE NO 129 
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COMPUTER-AIDED 
ENGINEERING 





Data General, and Pyramid comput- 
ers. Single-copy license with binary 
code provided for the IBM PC/AT, 
$13,00 " 

Endot Inc, 11001 Cedar Ave, 
Cleveland, OH 44106. Phone (216) 
229-8900. : 
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STANDARD-CELL CAD 


Gould AMI’s standard-cell library is 
now available for the CAE-2 soft- 
ware system; you can select stan- 
dard cells from a library of more - 
than 200 electronic functions. Using 
CAE-2 on an IBM PC/XT or PC/AT, 
you can design an application-specif- 
ic IC and simulate that design. The 
PC then produces a net list in AMI’s 
proprietary Bolt language; you can 


transfer the net list to a mainframe 


computer for more computationally 
intensive tasks, such as timing sim- 
ulation and layout. Or, you can 
transfer it to AMI, after functional 
simulation on the CAE system, for 
verification of the circuit’s timing 
specifications, circuit layout, and 
fabrication of prototype devices. 
$7500. 

Personal CAD Systems, 981 Uni- 
versity Ave, Los Gatos, CA 95030. 
Phone (408) 354-7193. 
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IC-DESIGN LIBRARIAN 


Icebox aids users of Autodesk’s 
AutoCAD package in the designing 
and shaping of integrated circuits. 
Running independently of Auto- 
CAD, the package contains an edi- 
tor that can create and edit IC 
shapes. The editor can also define 
commonly used symbols such as 
ground, capacitors, and transistors. 
$295, including one library; $50 for 
each additional library. 
International Microsystems 
Inc, 11554 C Ave, Auburn, CA 
95603. Phone (800) 325-6028; in CA, 
(916) 885-7262. 
Circle No 358 
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The Conference 
That Takes 

A Hard Look 
At The Business 
Side Of Software. 


a , _ The Software Business Conference April 2 & 3, Los Angeles, California 









6 











This prestigious conference, held in conjunction with General Sessions 
COMDEX/Winter, will provide a forum for developers, 


: Managing the Successful Software Company; Software 
publishers and resellers of software to discuss common 


Development Technical Strategies; Software Development 


interests, challenges, and solutions. Management Strategies; Exploiting the New Software 
The Software Business Conference will also create an Product; Supporting the New Software Product; The 
environment in which to discuss and establish new Great Code Rush: Prospecting for New Packages _ 
business relationships. Workshops in Software Entrepreneurship 


By bringing the three main bodies of the software = =~ Workshop in Creative Financing; Workshop in. Creative. ¥ 
industry together at one major conference, the Software Marketing and Selling ? 
Business Conference proposes to raise the visibility of 
software issues worldwide, and to assist in bringing high 


quality Wroducts to thé market To be part of this exciting business and learning 


experience, send today for complete registration 


To ensure that the Conference meets its goals and is information. 

relevant to your interests, these and other noted ee GEES aera gp eae ae om ene Beit, 
distinguished industry leaders are helping to shape this Yes. I Want To Take A Hard Look At Software, Too. 
major event: Joel Berez, President, Infocom, Inc.; Daniel send Me Detailed Information. posidne 


Bricklin, President, Software Garden, Inc.; Seymour 








Rubenstein, President, MicroPro International Corp.; Benes 
Gary Kildall, President, ActiVenture Corp. Address 
Software Business Conference Schedule City/State/Zip 
Plenary Sessions Phone 


A Marriage of Objectives; Keeping Pace with a Changing 


PC Environment. I’ma © Developer (1 Publisher (1 Reseller || Other 


Marketing Sessions Mail to: Software Business Conference 
300 First Avenue 
What’s Selling? The Software Marketplace; Who's Needham, MA 02194 


Buying? Applications and Users. 


Presented by 


THE 
[Dx |interrace 
GROUP, Inc. 


The world’s leading producer of computer and communications conferences and expositions. 
300 First Avenue, Needham, MA 02194 ©Copyright 1986 
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NEW PRODUCTS: COMPUTERS & PERIPHERALS 











WINCHESTER DRIVES 


With data-storage capacities of 


86M, 121M, and 173M bytes, 
MK-150 Series 5%-in. Winchester 
drives feature an average random 
access time of 25 msec and a data- 
transfer rate of 10M bps. These 
drives also have a dedicated head- 
landing zone, an automatic power- 
down lock, and a voice-coil position- 
er with center-stack servo. The 
devices have an MTBF of 30,000 
hours and can withstand an operat- 
ing shock as great as 10g; no pre- 


ventive maintenance is required. 
You can operate the drives with 
either ESDI or SCSI interfaces. 
$1295 to $1695. 

Toshiba America Inc, Disk Prod- 
ucts Div, 8910 Freedom Circle, 
Suite 108, Santa Clara, CA 95054. 
Phone (408) 727-3939. 
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19-IN. COLOR TERMINAL 


Suited for CAE and scientific appli- 
cations, the CT 1024 boasts a dis- 
play resolution of 1024 x 768 pixels in 
its 80-Hz interlaced refresh mode or 
5912384 pixels in its 60-Hz non- 
interlaced refresh mode. The termi- 
nal supports nondestructive zoom, 
pan, and blink and offers an array of 
graphic primitives in eight or 16 
simultaneous colors. The unit also 
supports interactive applications by 
offering picture storage, local 
graphics, and hard-copy output di- 
rectly from the terminal. You can 





use input devices such as a light pen 
or digitizer table with this terminal. 
It comes with a 19-in. raster scan 
display, a detachable keyboard with 
16 programmable function keys and 
a numeric keypad, an RS-232C 
port, and a color look-up table. A 
rack-mount version is also available. 
$8495. 

Chromatics Inc, 2558 Mountain 
Industrial Blvd, Tucker, GA 30084. 
Phone (404) 493-7000. 

Circle No 360 


Custom Designed MOS _ 
You Can Build With. 
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The |.C.E. BOX full function true In-Circuit-Emulation device. 


SOFTAID’s 1.C.E. BOX. FINALLY A TRUE FULL SPEED 
EMULATOR FOR THE DILIGENT ENGINEER! 


The |.C.E. BOX is a small, compact unit. Easy to move and 
use. Though it costs about the same as other handheld 
emulators, it is the only portable unit that offers true full soeed 
emulation with hardware breakpoints. The I.C.E. BOX has 
65,535 hardware breakpoints that can be set anywhere in 
memory — even in ROM! Optional |CEpack software supports 
full symbolic debugging, and includes ICEbasic — an 
automation package for production test and service. Plug 
.C.E. BOX into your target system, connect a terminal or 
computer, and start debugging your hardware and software 
faster than you ever thought possible! 





The TLSI Advantage 
Technology and experience that deliver results 


Technology — Combining Analog & Digital functions on the same chip. 
Processes available are CMOS, NMOS, PMOS. 


Latest equipment — CAE, CAD, CAT allows for the responsiveness, 
accuracy, and cost effectiveness demanded by today’s electronics 
industry. 


Systems Experience — provides assistance in partitioning and offers 
design alternatives in full-custom, cell-library, and gate arrays. 


Integration — includes telecommunication 
automotive, appliance, consumer, 
industrial, and military products. 
TLSI, Inc. 790 Park Ave. 
Huntington, NY 11743 


(516) 549-6300 A Subsidiary of Telephonics Corporation 
CIRCLE NO 131 


e Built-in RAM and ROM tests ¢ Breakpoints can be set in ROM 
or RAM e¢ Breakpoints and emulation run at full target system 
speed ¢ Binary or hex programs can be downloaded over 
RS-232 ¢ Automatically profiles, finding the bottlenecks in your 
code e Built-in Help function « Assembles/disassembles code, 
traces execution, traces while skipping subroutines, compares and 
alters memory, I/O and registers. 


The |.C.E. BOX is available from stock for $600.00 each, for 
the Z80, 8085, and NSC800 processors. Please specifiy which 
.C.E. BOX you need when ordering. To order contact Softaid, 
Inc., P.O. Box 2412. Columbia, MD 21045 (3041) 792-8096. 
Shipping charge is $5.00 per unit. We accept Visa, 
Mastercard, checks and COD. 


BO & & 
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OUR SINGLE-CHIP MODEM 
ENCOURAGES HAND-HOLDING 


At last, there’s a single-chip 
modem that’s ideal for portable, 
battery-powered data processing 
applications. Especially if you're 
designing for hand-held terminals 
and instrumentation. 

It’s Fairchild’s new wA212A. 
The first single-chip, Bell 212A- 
compatible modem IC with 1200/ 
300 bps full duplex transmission. 

Now you can save time and 
avoid hang-ups in hand-held ter- 
minal applications. Because the 
pA212A, designed with our high- 
performance, double-poly silicon- 
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AT WORK. 


gate CMOS process, consumes 
only about 45 mW of power. Yet it’s 
so advanced, you'll enjoy all the 
signal processing functions that 
used to require up to five chips. 
In short, the »A212A is perfect 
for applications such as laptop 
PCs, remote diagnostics, voice/ 
data terminals, workstations, 
and stand-alone modems. And it’s 
fully backed by Fairchild’s com- 
prehensive design and customer 
support. Could you expect any- 
thing less from the industry 
leader in modem technology? 
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For more information, just 
call The Fairchild Customer Infor- 
mation Center at 1-800-554-4443. 

Fairchild’s 
new pA212A. 

It goes hand 
in hand with 


all your modem designs. 
©1986 Fairchild Semiconductor Corporation 


We're taking the high ground. 
FAIRCHILD 


A Schiumberger Company 
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DISK DRIVE 


Consuming only 2.1W, the 
FD10386A 3%-in. microfloppy-disk 
drive gives you 1M byte of unfor- 
matted storage capacity. The unit is 
only 1.18 in. high. It offers a 250k- 
bps data-transfer rate and a 3-msec 
access time. A media pop-up/ 
autoshutter feature protects disk- 
ettes from dust and fingerprints. 
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| 
| 
IBM PC, XT and AT are trademarks of International Business Machines Corp. : 


The direct-drive, brushless-de 
motor makes the disk drive well 
suited to portable applications. The 
drive also includes a standard mini- 
floppy interface. $100 (1000). 

NEC Information Systems Inc, 
1414 Massachusetts Ave, Box- 
borough, MA 01719. Phone (617) 
264-8000. 
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WINCHESTER DRIVE 


Providing formatted disk capacities 
of 70M to.300M bytes, the Model 
1340 hard-disk-drive subsystem is 
compatible with DEC’s DU Win- 
chester drive, RX02 floppy-disk 
drive, and TQK25 tape drive. The 
subsystem uses standard DEC de- 
vice addresses and interrupt vec- 
tors and includes an emulation func- 
tion for software-transparent 
operation under the MicroVMS and 
Ultrix operating systems. Addition- 
al features include a 22-bit control- 
ler, an average access time of 20 
msec, and a transfer rate of 1.2M 
bytes/sec. It comes in a desktop or a 
rack-mount configuration. A boot- 
strap program, cabling, onboard 
formatting, and self-diagnostics are 
provided. A 300M-byte system with 
70M-byte tape backup, $13,295. 
Chrislin Industries Inc, Com- 
puter Products Div, 31352 Via Coli- 
nas, #101, Westlake Village, CA 
91362. Phone (818) 991-2254. 
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PRINTER 


Featuring a 12-wire print head, the 
Office Systems printer produces 
draft-quality copy at 200 cps and 
correspondence-quality print at 100 
eps. The manufacturer claims that 
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You dont have 
to give up a thing 





get CMOS, 


Full Z80°* performance 
guaranteed—from the 
company that invented it. 

If your Z80 applications 
are getting too hot to handle, 
it’s time to turn down the wat- 
tage. What better source for 
a low-power CMOS version of 
your favorite CPU than the com- 
pany that designed it in the 
first place? And, nothing has 
been left out of Zilog’s CMOS 
implementation of the Z80 to 
give you the low power, low 
heat, high noise immunity, tem- 
perature tolerances and eco- 
nomical packaging that make 
CMOS technology so attractive. 


We plan to stay the leader 
in 8-bit—in both design and 
delivery. 

The Zilog Z80 family is 
the most widely second-sourced 
chip in history. Amazingly, 
though, there is only one domes- 
tic U.S. supplier committed to 
meeting your 8-bit needs both 
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today and in the future, the first 
source...Zilog. And, Zilog’s 
implementation of the Z80 is 
powerful enough to give you the 
system performance improve- 
ment you're looking for without 
redesigning your application 

to 16 bits. In fact, ordering your 
Z80 from us can be the ad- 
vantage you need when you 
“just have to have’ that reliable 
low-cost 8-bit engine. 


The added value of a 
full family of compatible 
peripherals. 

There's more. These 
important peripherals are avail- 
able in CMOS, too: Parallel I/O 
(PIO), Counter Timer (CTC), 
Serial I/O (SIO), Direct Memory 
Access (DMA) and Clock Gen- 
erator Controller (CGC). 


& 
Zilo 
an attfiliate of 


EXON Corporation 
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The freedom to specify 
CMOS or NMOS as best suits 
your design. 

And, that’s just the 
beginning. Zilog customers will 
soon have the option of speci- 
fying CMOS or NMOS versions 
of every product, 8- or 16-bit, 
that we make. 

Want to know more? It’s 
easy to get all the design and 
ordering information you need. 
Simply mail in the coupon 
or call. Zilog, Components Divi- 
sion, 1315 Dell Avenue, A2-8, 
Campbell, CA 95008; (408) 
370-5992. 


Z80 is a registered trademark of Zilog, Inc. 


an Please mail me my Zilog CMOS 
information kit. 
L_] Please call me. My number is: 


+ 


Company 


Address 
State/Zip 


| 

| 

| 

| Name 
| 

| 

| 

| City 

or Hen laa Ga led. a a Oe 


| 
| 
| 
| 
Te ee a ee ! 
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RCA VP600 Series Keyboards 
are available through 
these representatives: 
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the printer can achieve an output 
rate of 200 40-character lpm. Stan- 
dard features include an automatic 
sheet feeder, 7-color printing with 
multicolor ribbon cassettes, graph- 
ics functions, and three resident 
font styles. The printer can accom- 
modate 136 columns of print in 
12-cpi compression mode, and its 
optional clip-on tractor assembly ac- 
cepts continuous-feed paper. $800 
(OEM qty). 

Newbury Data Recording Ltd, 
20 Vernon St, Norwood, MA 02062. 
Phone (617) 551-0280. 
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VIDEO-DISK DRIVE 


Providing computer-controlled in- 
teractive retrieval of video, text, 
sound, and data, the VP 935 video- 
disk drive lets you address and dis- 
play as many as 54,000 video im- 
ages. Its laser optics can scan 
between two points on a video disk 
and lock-in in about one second. The 
laser can jump between points that 
are fewer than 100 tracks apart 
without any visually detectable 
video blanking, permitting seamless 
video branching. This read-only re- 
trieval system also emulates other 
manufacturers’ video-disk drives, 
thus increasing the available collec- 
tion of prerecorded materials you 
can choose from. Other features in- 
clude backward and forward scan- 
ning as fast as 75x normal playing 
speed, variable-speed forward and 
reverse as fast as 20x normal 
speed, slow-motion forward and re- 
verse as Slow as “zoth normal play- 
ing speed, still frame, and pause. 
The unit’s standard RS-232C inter- 
face supports transmission rates to 
38.4k baud. An optional 200k-baud 


22 


RS-422 interface is also available. 
$1395. 

Philips Subsystems and Periph- 
erals Inc, 100 E 42nd St, New York, 
NY 10017. Phone (212) 850-5125. 
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TITLE GENERATOR 


The Video Effects Titler (VET) al- 
lows you to superimpose as many as 
30 pages of color titles over a cam- 
era image or video footage. This 
computer-based, stand-alone unit 
has a typewriter-style keyboard for 
composing and editing titles. On 
each of the 30 pages, you can display 
as many as eight lines of 16 upper- 
and lower-case characters. You can 
select one of 15 colors for each char- 
acter. Titles are stored in nonvola- 
tile memory. An expansion port al- 
lows you to add new font styles, 
special effects such as 3-D word 
zooming, and special logos. $599.95. 
MFJ Enterprises Inc, 921 Louis- 
ville Rd, Starkville, MS 39759. 
Phone (800) 647-1800; in MS, (601) 

323-5869. TLX 534590. 
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DOT-MATRIX PRINTER 


You can program the DL2400 print- 
er using its front-panel 16-character 
LCD to select print mode, font 
style, character set, and language. 
This 24-wire, letter-quality, dot-ma- 
trix printer has a low noise level of 
55 dBA and a 6000-hour MTBF. 
Draft-mode print speed is 216 cps, 
and letter-quality print speed is 72 
eps. The printer comes with a bidi- 
rectional tractor-feed mechanism, 
an 8k-byte input buffer, and 24k 
bytes of RAM for downloading fonts 


CALIFORNIA 
L.C.O. Technical Sales 
750 Camden Avenue 
Campbell, CA 95008 
408-378-9900 


Seevid 

15178 Transistor Lane 

Huntington Beach, CA 92649 

714-898-6100 

213-594-4444 
COLORADO 

Cleveland Ent. of Colorado 

1619 S. Murray 

Colorado Springs, CO 80916 

303-597-8872 


FLORIDA 
Southeast Data Products 


310 Spring Lake Hills Drive 
Altamonte Springs, FL 32714 
305-788-3666 


ILLINOIS 
Commodore 1 


5100 Newport Drive 
Rolling Meadows, IL 60008 
312-394-5441 
KANSAS 
Electri-Rep 
7070 W. 107th St. 
Overland Park, KS 66212 
913-649-2168 
MARYLAND 
T.E. Corporation 
2401 Blueridge Avenue 
Wheaton, MD 20902 
301-946-8300 


MICHIGAN 
Omicron Electronics 


11240 E. Nine Mile Road 
Warren, MI 48089 
313-757-8192 


MINNESOTA 
H.M.R. Associates 


9065 Lyndale Ave., South 
Minneapolis, MN 55420 
612-888-2122 

NEW HAMPSHIRE 
Associated Systems 
PO. Box 5211 
Manchester, NH 03108 
603-472-2297 

NEW YORK 
Labtronics, Inc. 
2209 Teall Avenue 
Syracuse, NY 13206 
315-455-7314 


OHIO 
Lyons Corporation 
4812 Frederick Road 
Dayton, OH 45414 
513-278-0714 
PENNSYLVANIA 
J. E. Cuesta & Co., Inc. 
570 W. DeKalb Street 
King of Prussia, PA 19406 
215-265-5800 
TENNESSEE 
Vihon Associates 
Rt. 3, Box 108-A 
Tullahoma, TN 
615-455-5767 
TEXAS 
Oeler & Menelaides, Inc. 
8340 Meadow Road 
Dallas, TX 75231 
214-361-8876 
WASHINGTON 
Tek-Rep 
60 Lake Shore Plaza 
Kirkland, WA 98033 
206-821-4788 
CANADA 
Communications Components 
Calgary, Alberta 
T2G 0A5 Canada 
403-243-2400 


RCA Limited 
Mississauga, Ontario 
L4Z 1H8 Canada 
416-247-5491 
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keypad, with parallel or serial output. With or with- y encoded, 128 character aiphanumer 
out cases. 7 _ ASCII keyboard, 58 light touch keys (two user- 

___ Performance features include: spillproof, defined). Selectable “UPPER CASE ONLY.” Even. 
dustproof, unitized keyboards; flexible membrane - parity bit, and keydown, KD, Strobe and Strobe-Not 
switches with contact life rated at + 10,000,000 opera- ~—_ handshake signals for flexible interfacing. CMOS or 
tions; finger-positioning overlay with positive, light- TTL compatible output; will drive two TTL loads. $1197 
touch keys (two are user-defined); adjustable volume VP604. Same as VP601, less case and speaker. 
aural keypress feedback; high noise immunity CMOS Includes assembled keypad and circuit board. $97% 


circuitry; and 5V DC operation. 
Pricing gives you a 
competitive edge 


VP611. Identical to VP601 plus 16-key numeric 
keypad for easier entry of numbers. $157° 


Serial Output Keyboards 
VP606. Three separate asynchronous 


modes: EIA RS232C compatible; 20 mA 
current loop; TTL. Switch-selectable 
format. Six switch-selectable baud 
rates: 110 to 19.2K. Power on/system- 
busy LED. Other features identical to 
VP601. $164" 
VP608. Same as VP606, less case and speaker. 
Includes assembled keypad and circuit board. $134° 
| “ _« << < _ VP616. All features of VP606 and VP601 
VPOOL a : Fs Co. <p ~ in a serial output format, with 16- 
key numeric keypad. $194* 


“OEM prices. Larger quantity dealer/OEM 
pricing available on request. 
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Power 
your displays 
from low 
DC voltage! 


ERG DC-DC Converters and 
DC-AC Smart Force™ Inverters 
provide the voltages required 


to power: 
eGas Discharge 
—eVacuum Fluorescent © 
~@EL, and 
—@TFEL 
displays — and More! - — from 


low DC voltages! — 





Dc-DC Game Up to 4.2 watts/Cu. in, tor as 
little as $1.00 a watt! 


DC-DC Converters: — 
General Specifications: 

Single, dual and center tap outputs 
available; Unregulated or Regulated 
(E700 Series only); Up to 25 watts! 
Inputs: 5-48 VDC (your choice): 
Outputs: 5-1000 VDC (your choice) 





Patent Pending. 





DC-AC Inverters: Let our Smart Force® ae _ 


increase the useful life of your EL lamps. — 


DC-AC Inverters. 

General Specifications: 

Inputs: 3-24 VDC (your choice); 
Outputs: Nominal 60 to 130 VAC, 
@ 400 to 700 HZ; 

Call, write or telex today 

for Free Data Packet! 


See our ads in EEM! 


Vm Vv. 
CNG 


Endicott Research Group. Inc. 


2601 oid Street, PO Box 269, Endicott, NY 13760 
607- 754-91 TWX: 510-252-0155 


aay 
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(eg, Courier 10 and Prestige Elite). 
In addition, the printer has dual 
Centronics and RS-282C interfaces. 
It’s also available in a 7-color ver- 
sion—the DL2401. $1195. 

Fujitsu America Inc, Peripheral 
Products Div, 3055 Orchard Dr, San 
Jose, CA 95134. Phone (408) 946- 
8777. TLX 176207. © 
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HARD-DISK CARD | 
The Drivecard provides your IBM 
PC or compatible computer with 
20M bytes of hard-disk storage. 
Using this hard-disk card simplifies 
file transfer during hardware up- 
grades: You can shift data from your 
PC to a PC/XT or PC/AT by trans- 
ferring your Drivecard to the new 
computer. The  factory-formatted 
device has the storage-capacity 
equivalence of 58 floppy disks. The 
unit plugs into your computer, 
which immediately recognizes the 
disk as Drive C. You will, however, 
have to reposition your PC’s speak- 
er to other existing chassis holes. 
The unit contains a 3'%-in. Winches- 
ter disk drive and occupies one-and- 

a-half card slots in a PC. $1195. 
Mountain Computer Inc, 360 El 
Pueblo Rd, Scotts Valley, CA 95066. 
Phone (800) 458-0300; in CA, (800) 

821-6066. TWX 910-598-4504. — 
Circle No 367 


DOT-MATRIX PRINTER 

Boasting a draft-quality print speed 
to 540 eps, the NP-2410 dot-matrix 
printer features a print head with 
24 8-mil wires. In letter-quality 


mode, the printer produces 180 eps. 
It emulates the Epson LQ-1500 





printer. You can expand the print- 
er’s 4k-byte input buffer with an 
optional 48k-byte buffer module. In 
addition, you can order either a 
Centronics parallel or an RS-232C 
interface. Optional font cartridges 
let you select additional print styles. 
$1845. 

Nissho Infvenation Systems, 
3838 Carson St, Suite 105, Tor- 
rance, CA 90503. Phone (218) 548- 
1885. 
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IMPACT PRINTER 


The GP 300 LC letter-quality print- 
er prints colors and graphics at 120 


eps. It also offers. draft-quality 
printing at 300 cps. The unit uses 18 
tungsten alloy needles that are 
0.012 in. in diameter. The needles 
are positioned in two staggered 
rows of nine; an electromagnetic so- 
lenoid controls each needle. You can 
select from more than 95 character 
fonts. Gothic-character fonts come 
with the printer; the other fonts are 
available as options, which you 
download to the printer’s pP from 
software. As many as nine fonts can 
simultaneously reside on an optional 
EPROM board. The print mecha- 
nism produces an 18x 25-dot matrix 
in letter-quality mode and a 9x 9-dot 
matrix in draft mode. Graphics res- 
olution reaches 144x144 dots/in. 
$3200. 

Philips Peripherals Inc, 385 Oys- 
ter Point Blvd, Unit 12, South San 
Francisco, CA 94080. Phone (415) 
952-3000. 
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Only Airpax gives you real design freedom occ mag- 


netic circuit breakers. From 50 milliamps to 50 amperes, in more than 

50 configurations and styles. Only Airpax VDE approved breakers 
rkets. Airpax Corporation, Cambridge 

: Division, Woods Road, Box 520, 

Cambridge, MD 21613. 

(301) 228-4600. A North 

American Philips Company. 
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INDUSTRIAL KEYBOARD 


Designed specifically for industrial 
use, the PKD-83 keyboard employs 
a sealed, gasketed top enclosure, 
which makes it well suited for harsh 
environments. It features a snap- 
action, stainless-steel, metal-dome, 
key-switch construction for true er- 
gonomic tactile feedback. The key 
panel has 83 keys, including func- 
tion keys, numeric characters with 
mathematical function keys in calcu- 
lator format, and separate cursor 
controls. The keyboard requires an 
electrical input of 5V de at 200 mA. 
Key travel measures 0.017 in., and 
key-actuating force equals 11 oz. 


Operating range spans 32 to 140°F. 
$100 (OEM qty). 

Advanced Input Devices, W 250 
AID Dr, Coeur d’Alene, ID 83814. 
Phone (208) 765-8000. TWX 510- 
776-0584. 
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REED RELAYS 

Blue Boy reed relays are available 
with form 1A, 1B, or 1C contact 
arrangements. The relays switch 
from 0.5 to 1A at 200 to 850V (10 to 
50W max). The package measures 
10.31 0.875 in. A slightly larger 


version (1.17X0.385 x0.44 in.) is de- 
signed for power switching; it pro- 
vides spacing and isolation that 
meets VDE standards. All relays 
are UL and CSA recognized. Form 

1A versions, $0.97 (1000). 
Elec-Trol Inc, 26477 N Golden 
Valley Rd, Saugus, CA 91350. 
Phone (805) 252-8330. TLX 181151. 
Circle No 371 


A/D SUBSYSTEM 


The HI-9674 A/D-converter subsys- 
tem combines the company’s mono- 
lithic HA-53820 sample/hold amplifi- 
er and 12-bit, 2-chip HI-674 A/D 
converter in a 82-pin plastic DIP. 
This single-package sampling con- 
verter provides a 77-kHz sampling 
rate with 150-nsec access time to a 
microprocessor’s data bus. The A/ 
D-converter section converts 12 bits 
in 8 wsec and includes a 10V refer- 
ence, a clock, 3-state outputs, and a 
CMOS digital interface for micro- 








DIN 


LEADERSHIP MEANS 
BEING FIRST. 


EDN is the number one source of hands-on technology 
for electronic engineers. It reaches more qualified 
engineers and engineering managers with more buying 


power in more large plants than any other publication. 
And it’s won 70% of all readership/reader preference 
studies conducted since 1978. 
More advertisers rely on EDN. Because more engineers do. 


First in Readership among Design Engineers and 
Engineering Managers in Electronics 


CAHNERS PUBLISHING COMPANY 


Publishers of 33 specialized business magazines in Building & 
Construction @ Electronics & Computers m Foodservice m Manufacturing 


@ Medical/Health Care 


Cahners Building, 275 Washington Street, Newton, MA02158 617/964-3030 


276 


Vendors’ services lead to sem 


icustom treasures 





EDN March 6, 1986 


COMPONENTS & PACKAGING 


I 





processor control. The HA-5320 
sample/hold circuit features a 
1-ysec acquisition time (to 0.01%), 
and includes an input transconduc- 
tance amplifier, a low-leakage ana- 
log switch, and an output integrat- 
ing amplifier. This chip includes a 
hold capacitor. Power requirements 
are +15 and 5V, with a typical dissi- 
pation of 900 mW. $61.34 (100). 
Harris Corp, Semiconductor Sec- 
tor, Box 888, Melbourne, FL 32901. 
Phone (805) 724-7800. 
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3-PHASE FILTERS 


You can reduce electromagnetic in- 
terference in equipment with bal- 
anced or unbalanced 3-phase loads 
using these delta and wye filters. Pi 
and T configurations are also avail- 
able for high- and low-impedance 
loads. In addition, you can order a 
100-H inductor in the ground cir- 
cuit for ground-current isolation. 








Available with 20, 30, and 60A cur- 
rent ratings, the filters offer a 250V 
rms voltage rating and are suitable 
for 50- and 60-Hz line-frequency 
systems (they may also be used at 
400 Hz). Units are tested at 2250V 
for line-to-ground interference and 
1450V for line-to-line interference. 
You can parallel filters for higher 
current requirements, and the wye 
types can be used in 440V systems. 
Housing dimensions are 5.50x 
2.25 x 6.50 in. or 9.50 in, The 
filters are UL recognized and CSA 


certified. $180. Delivery, stock to 
eight weeks ARO. 

Stanford Applied Engineering, 
340 Martin Ave, Santa Clara, CA 
95050. Phone (408) 988-0700. 
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THICK-FILM RESISTORS 

The Slim-R Series thick-film resis- 
tors offer a 0.1-in. profile with volt- 
age ratings as high as 30 kV and 
wattage ratings from 0.25 to 8W. 
These noninductive ruthenium re- 


sistors offer temperature 
coefficients from 50 to 250 ppm/°C 


SOURIAU’S FILTER CONNECTORS 












Among the major problems facing 
the electronics industry today are 
the protection of equipment against 
electromagnetic interferences 


and the compliance to FCC, 
VDE, and MIL-STD 461 
A/B regulations. 


Designed to perform 
in these environments, 
SOURIAU'’s filter connectors 
offer a cost-effective 
solution with: 

@ optimum filtering 

e weight and space savings 
e low installation costs 
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LM CREATION 85 


eg Based on international standards, 


they are fully intermateable 
and intermountable 
with the MIL-C-26482 
and MIL-C-38999 
circulars, 


ae me” as well as the MIL-C-24308 
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rectangulars. 


Call or write today 
for complete information. 


eo. 


Filter Connector Dept. 


13, rue du mat Galliéni - 92103 Boulogne-Bill. - France 


: (1) 46.09.92.00 - Telex : BLGSN 205 918 
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IBM-PC based 


microcomputer 
development tools! 


RotMax 


Repeat Loop 


no cra) 8) yes 


RO 6B R485 PO-FF CC-88F8 : 3 ( 6663 | 
Ri 81 RS-O6 P1:87 C8:87E7 : $e 
61 P2:FF Ci: FDFE 
61 P3-FD C2- 8008 





(8051 debug/simulator shown) 


Your IBM PC can Assemble, debug 
and program (EPROM) code 

for these popular 
microcomputers: 








registers 
& memory 
change, 
interrupts 
occur, stack 
push & pop. 
Flowgraph 
auto-documents code! 
You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 
Have more fun and get 


more done! 
P.O. Box 3000 
San Gregorio, CA 94074 U.S.A. 


(415) 726-3000 e Telex 171135 Attn: Cyber 












G6s¢ 





woyty GHSS 





8808 pue 
9608 }deaoxe 







debug demo diskette 
and manual only $39.50 


Cybernetic Micro Systems 
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over the —55 to +125°C operating 
range. Resistance values to 10°O 
are available with tolerance values 
Of 1; 2, 6,33 ane gov. You ‘can 
choose flame-retardant epoxy or 
glass-coated packages in six stan- 
dard sizes, and pe-board mounting 
doesn’t require that you bend the 
leads. $0.17 to $0.84 (OEM qty). 
Thickfilm International, Box 
85-0, Indian Head, MD 20640. 
Phone (801) 375-8666. TWX 710- 
829-0590. 
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DIN CONNECTORS 


Designed primarily for backplane 
applications, RNE Series inverse 
DIN 41612 connectors feature com- 
pliant pins. You press the male com- 
pliant pins into plated-through holes 
in the backplane to establish a sol- 
derless, gas-tight connection. Units 
are available with 32, 64, or 96 con- 
tacts, with either 6- or 138-mm tail 
lengths. All connectors are UL 
listed. $0.06 per contact (100). De- 
livery, six weeks ARO. 
Robinson-Nugent Inc, 800 E 
Kighth St, New Albany, IN 47150. 
Phone (812) 945-0211. 
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CHIP-SET SOCKET 


This 64-pin IC socket meets the 
design needs of the layout configu- 
ration of Rockwell’s R6500 Series of 
modem microprocessors, which 
come in quad in-line packages. The 
socket features a beryllium copper 
contact that provides low insertion 
forces averaging 3.2 oz per pin. 
Four points of contact uniformly dis- 
tribute contact force. A 45° funnel 
entry base eases insertion, and the 








brass sleeves prevent wicking and 
contamination by flux and solder 
during the assembly process. The 
standard plating is 16 pin. of gold on 
the contact with tin plating on the 
sleeve. The sockets are also avail- 
able with platings of 30 win. of gold 
on the contact with tin on the sleeve 
or tin on both the contact and the 
sleeve. $2.18 (100). Delivery, six to 
eight weeks ARO. 

IEE Inc, Component Products 
Div, 7740 Lemona Ave, Van Nuys, 
CA 91405. Phone (818) 787-0311. 
TWX 910-495-1707. 

Circle No 376 


HEAT SINKS 


Designed for TO-220 semiconductor 
devices, Series 5933 heat sinks fea- 
ture a patented plug-in design that 
cuts down on assembly time. 
Stepped tabs provide a tight fit be- 
tween heat sinks and pc boards, 
ensuring greater component stabili- 
ty and a more durable board design. 
The termination design features a 
spring-action clip that holds the 
heat sink firmly to the semiconduc- 
tor, eliminating air gaps and im- 
proving thermal efficiency. Vertical 
fins are suitable for applications re- 
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STACK THE 
CARDS IN 
YOUR FAVOR 


Average contact insertion forces of one ounce ease 
the task of parallel board stacking. 











The KS Series connectors incorporate sockets on 
one side and socket tails serving as mating pins on 
the other. Printed circuit boards can be placed one on 
top of another with all electrical connections between 
boards routed through the stacking connectors. 


EEE 


a 





Hypertronics’ connectors utilize the Hypertac® 
contact design, a hyperboloid shaped socket. The 
Hypertac® is formed by multiple wires that stretch 
and wrap around the mating pin to create multiple 
contact paths. This design results in several major 
advantages: 


m contact resistance as low as 0005 ohms 


m extremely low insertion/extraction force (as low 
as 2 ounce) | 


m absolute continuity under extremes of shock and 
vibration (tested below 10 n.s.) 


m extended life exceeding 100,000 cycles with 
consistent repeatability 


For more information on these versatile connectors, 
call Toll Free 1-800-225-9228, or write for a copy of 
our complete 1986 catalog. 


HYPERTRONICS 
CORPORATION 


16 Brent Dr, Hudson, MA 01749-2904 
Telex 95-1152 Canada & MA 617-568-0451 
Toll Free 800-225-9228 7 


“NEW HORIZONS IN CONNECTORS” 
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quiring tight spacing. These devices 
are made of an aluminum alloy with 
a black anodized finish and are avail- 
able in heights of 0.690, 0.750, and 
1.375 in. $0.185 for a 0.75-in.-high 
unit (1000). 

Aavid Engineering Inc, Box 400, 
Laconia, NH 03247. Phone (608) 
524-4443. | 
| Circle No 377 


SOLID-STATE RELAYS _ 


These miniature panel-mount solid- 
state relays come with screw termi- 
nals (MSSR Series) or push-on tab- 
type terminals (TSSR Series). Both 
series are optoisolated and offer 
synchronous, zero-voltage switch- 
ing. Inputs are TTL/CMOS compat- 
ible, and high-voltage triac outputs 
with built-in RC snubbers are stan- 





Make Mupac Your Choice 
for Multibus* and VME 
Packaging Hardware... 
and make your system more efficient! 





*Registered Trademark of Intel Corporation 


Whether you're part of a large user base actively working with 
Multibus I and VME or a system designer looking to get started on 
Multibus II development, you can facilitate your design and produc- 
tion planning and still get features that will make your system more 
efficient. Just make Mupac Your Choice for Multibus and VME pack- 


aging hardware. 


Mupac has combined your demands for functionality, speed and 
performance with sophisticated manufacturing procedures to pro- 
duce packaging hardware of exceptional quality and reliability. Only 
Mupac has the packaging knowledge to combine high density pack-. 
aging, high speed operation and high power distribution with the — 
convenience of wire wrap boards for prototype and preproduction. 
And, Mupac is stocking for fast delivery and is competitively priced. 

The next time you’re faced with a requirement for Multibus or 
VME packaging hardware, Make The Right Choice... Choose Mupac. 

Call 800-225-0398 or write for our latest catalog. In MA call 


617-588-6110. 2 


MUPAC 


Integrated Packaging Systems 
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® See Us at SOUTHCON Booth #1242-1243 


10 Mupac Drive, Brockton, MA 02401 
In MA 617-588-6110 
Outside MA 1-800-225-0398 
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dard. Load ratings at 120/240V ac 
are 3 or 12A (MSSR Series), and 38, 
12, or 80A (TSSR Series). In both 
series, the maximum digital-input 
current can be specified as 5 mA for 
input voltages from 3 to 32V 
(MSSR- or TSSR-10), or as 12 mA 
for input voltages from 3.5 to 8V 
(MSSR or TSSR-80). $7.22 (1000) 
for a 12A, 120V ac model. Delivery, 
stock to six weeks ARO. 

Antex Electronics Corp, 16100 S 
Figueroa St, Gardena, CA 90248. 
Phone (213) 5382-8092. TWX 910- 
344-7381. 3 


Circle No 378 





TIMER/COUNTERS 
H8CA Series timer/counters with 
6-digit LCD readouts feature an 
elapsed time display selectable for 0 
to 999999 sec, 0 to 99999.9 minutes, 
or 0 to 99999.9 hours. You can set 
the timer/counters for time-limit op- 
eration, on-delay, and automatic 
reset with either 1-shot output or 
continuation of timing. Each unit 
allows reversible counting using two 
count inputs and count-up action 
using one input. Total count range is 
0 to 999,999. A choice of voltage and 
nonvoltage count-input models of- 
fers counting speeds of 30 eps or 1k 
eps. The series includes contact and 
solid-state output models, available 
as spdt types rated at 3A, 250V ac, 
or open-collector models rated at 
100 mA max, 30V de. You can 
choose from versions with supplies 
of 24 to 240V ac, 50/60 Hz or 12 to 
120V de. $100. | 
Omron Electronics Inc, 1 E 
Commerce Dr, Schaumburg, IL 
60195. Phone (800) 826-6766; in IL, 
(312) 843-7900. TWX 910-291-0426. 
Circle No 379 
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NEW PRODUCTS: ICs & SEMICONDUCTORS 











ANALOG SWITCHES 


These NO, quad spst analog 
switches, the DG201A, MAX831, 
and DG211, use CMOS processing. 
The switches guarantee latch-up- 
free operation in situations entailing 
the removal of power supplies while 
analog input signals are still con- 
nected. The DG201A (which is com- 
patible with industry-standard de- 
vices) and the proprietary MAX331 
spec turn-on times of 600 nsec max 
and turn-off times of 450 nsec max. 
The MAX831 draws 100-uA max 
supply current over a guaranteed 
+4,.5 to +18V supply range; the 
DG201A draws 2 mA from +15V 
supplies. The DG211 specs a turn-on 
and -off time of 1000 and 450 nsec 


max, respectively. Unlike other pin- 
compatible units, this model needs 
no logic supply for operation. The 
MAX331 and DG201A are housed in 
16-pin ceramic DIPs; the DG201A 
and DG211 are available in SO pack- 
ages and 16-pin plastic DIPs. 
MAX331, $8.80; DG201A, $3.55; 
DG211, $1.60 (100). 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 

Circle No 380 


CMOS EPROMs 


This family of low-power, CMOS- 
based EPROMs now comes in 64k- 
bit (VT27C64), 128k-bit (VT27- 
C128), and 512k-bit (VT27- 
C512) versions, in addition to the 
VT27C256 256k-bit EPROM. The 
EPROMs use a 12V programming 
voltage and offer access-time specs 
ranging from 150 to 250 nsec. The 
devices have an automatic power- 


down mode, controlled by the chip- 
enable input. They also feature an 
output-enable function, which elimi- 
nates bus contention. The TTL- 
compatible EPROMs come in 28-pin 
ceramic DIPs; 64k-, 128k-, and 
512k-bit devices cost $4.50, $7.81, 
and $15.28 (5000), respectively. 
VLSI Technology Inc, 1109 
McKay Dr, San Jose, CA 95181. 
Phone (408) 434-3000. 
Circle No 381 


RAMS CONTROLLERS 


The DP8428 and DP8429 1M-bit dy- 
namic-RAM controller/drivers are 
additions to the DP8400 family. 
They drive 8M bits of dynamic RAM 
and work with CPUs at 10 MHz (or 
higher) with no wait states. Each 
device integrates onboard refresh 
counters, row/column multiplexing 
logic, row/column bank-address 
latches, RAS bank-decoding logic, 
and precise control and timing logic 





POWER. FOR PEOPLE WHO KNOW 
HOW TO USE IT. 


Introducing the HK68/V20 
68020 VME processor. 


-. Features include the 68020 
MPU, | to 4 MegaBytes of on- 
board DRAM, 68851 PMMU, 





N 






UNIX is a trademark of AT&T Bell Laboratories, Inc. 
VRTX is a registered trademark of Hunter & Ready. 
HK68/V is a trademark of Heurikon Corporation. 
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“eee §=— 68881 Floating Point Coprocessor, 
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one serial port and MVMX/32. 
UNIX™ and VRTX® supported. Com- 
patible with other members of the 
HK68/V™ Family of Heurikon VME 
processors. And technical support 
you've come to depend on. 
Call 1-800-356-9602, Ext. 395 for 
more information. Heurikon Corporation, 
3201 Latham Drive, Madison, WI 53713. 


HEURIKON 
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ITT 
Schadow’s 
Power 
Switches 


Multinational approval and high 
surge ratings are good reasons to 
use ITT Schadow Power switches 
in your computers and peripherals. 


I; you market your equipment Overseas — 
and these days, who doesn’t? — ITT 
Schadow’s Pushbutton switches are worth 
specifying for their multinational approvals 
alone. And even if you never sell a piece of 
hardware beyond the borders of the U.S.A., 
you are bound to appreciate the rugged- 
ness and high performance of these 
outstanding switches. 

ITT Schadow’s MSA has a dual rating of 
10Amps at 125VAC and 4Amps at 250VAC, 
with an 80Amp surge in either instance. 
(Switches with a 64Amp surge rating are 
also available). A shutdown option lets a 
central location shut off terminals by remote 
control. 

For details on ITT Schadow Power 
Switches — or for information on ITT 
Schadow's custom switchmaking and 
worldwide sourcing — mail the coupon 
below. Or contact your local Authorized ITT 
Schadow Switch Center. 


FREE SAMPLES 


——————-—--—------4 








C1 | buy or specify switches. Please have a 
rep call me about a free Power switch 
Schadow Box. 


C1 | am not ready to talk with a rep yet, but 
please send a full-line switch catalog. 


Name 


Title 


| 

| 

| 

| 

| 

| 

| 
SR i eit 
Address a | 
ci 7 
State | 
| 

| 

| 

| 

| 

| 


Telephone 


MAIL TO: ITT Schadow Inc., a subsidiary of ITT 
Corporation, 8081 Wallace Road, 
Eden Prairie, MN 55344 
(612) 934-4400 


bs tisdow Mee 
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For an ITT Schadow Catalog, Circle No. 9 


For Sales Engineer Call/Samples, Circle No. 10 


with proven CTS reliability 


These new CTS “board hugger” sur- 
face mount networks reduce board 
space requirements by over 50% in 
comparison with discrete resistors. In 
addition, your total installed costs are 
greatly reduced by eliminating dis- 
crete inventory costs as well as labor 
costs in attaching discretes to PC 
boards. 

Reliability? CTS resistor network re- 
liability has set industry standards for 
decades! Our network reliability is 
backed by 148,000 element years of 
continuous life testing—unmatched 
anywhere. These new surface mount 
networks meet the same exacting 
quality standards you've come to ex- 
pect from CTS. 


CTS. MEANS RELIABILIT 





Series 207—Surface mount, 
process compatible 
AUTO-DIP™ Switches 
Phone: (805) 238-0350 
CIRCLE NO 146 





Series SMXO-55 Surface mount 
hybrid clock oscillator 

Phone: (815) 786-8411 

CIRCLE NO 147 


BOARD HUGGER RESISTOR PACS 
shown on board above. 


Gull-Wing Series 760 
Available with 8, 14, 16 or 18 leads. 


@ Stub Lead Series 760 
Available with 8, 14, 16 or 18 leads. 


Leadless Series 765 
Available with 8, 14, 16 or 18 solder pads. 


@ Small Outline Series 766 
Available with 14 or 16 leads. 


8 Leadless Series 762 
Available with 8, 14, 16 or 18 solder pads. 


Packaging: Tube or bulk with optional reel 
packages where applicable. 


WRITE TODAY for Test Report and detailed 
specifications on the new CTS “board hugger” 
Surface Mount Resistor Networks. Contact: 


CTS Corporation, 406 Parr Road, Berne, IN 
46711. Phone: (219) 589-8220. 
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CTS CORPORATION ¢ ELKHART, INDIANA 





Series 750 R/C Machine 
insertable Resistor/Capacitor 
SIP networks 

Phone: (219) 589-8220 
CIRCLE NO 148 





New: Space saving Surface Mount Resistor Networks 


Engineer's Experimentation Kit 
for CTS Surface Mount 
Resistor Networks 


Develop your own sur- 
face mount resistor 
network circuits with 
this handy CTS Board 
Hugger Kit. You get 5 
samples of each resistor 
pac shown here—total 
25 units in random 
values. Introductory Offer—Only $59.95. 


Send check, money order, or purchase 
order to: 

CTS Corporation, Berne Division 

406 Parr Road, Berne, IN 46711 





Name 





Company 





Address 





City oS AR RRR?! REPRE 


~~ 








Series CCXO-140 Leadless 
chip carrier crystal oscillator 
for surface mounting 

Phone: (815) 786-8411 
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for sequencing dynamic-RAM-ac- 
cess and -refresh tasks. They’re 
available in JEDEC-standard 52-pin 
DIPs and 68-pin plastic chip carri- 
ers. $45 (100). | 

National Semiconductor Corp, 
Box 58090, M/S 23-200, Santa Clara, 
CA 95052. Phone (408) 721-5000. 
TWX 910-339-9240. 
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DISK-DRIVE IC 


The CS-279 disk-drive IC, a step- 
per-motor driver and logic interface 
for floppy-disk drives, provides all 
the logic functions needed for a 
standard disk drive. The IC also 
contains two high-current bridge 
outputs that you can connect direct- 
ly to a bipolar stepper motor. In 
addition, it has high-current, open- 
collector outputs that you can con- 
nect directly to the host computer 
or interface. Three comparators on 
the circuit can work in tandem with 
photosensors or switches to detect 
three signal types: index pulses, 
track-00 signals, and write protec- 
tion. An on-chip pulldown resistor 
provides a current path for the sen- 
sors. The logic accommodates full or 
half stepping, and the stepper driv- 
er provides output currents as high 
as 275 mA. An externally pro- 
grammed one-shot determines the 
time delay for the ghost pulse; you 
can defeat the function by ground- 
ing the one-shot pin. In a 28-pin 
plastic DIP, $4.50 (1000). 

Cherry Semiconductor Corp, 
2000 S County Trail, East Green- 
wich, RI 02818. Phone (401) 885- 
3600. TLX 6817157. 

Circle No 383 
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HIGH-PERFORMANCE 
SOLUTIONS, FROM THE 
LEADER IN BIPOLAR ASIC. 


When an ordinary gate array just won't 
do, look to VTC. . . the leader in bipolar 
analog/digital semicustom ICs. 
BasicAS/C™ is a complete family of 
advanced-technology, 2- and 3-micron 
solutions with the performance only 
bipolar can provide. . . f, to 6GHz, clock 
speeds to 500MHz, amplifier bandwidth 
to 200MHz, and low noise to 1nV/V'Hz. 
These high-performance, easy-to-use 
solutions for analog/digital systems and 
subsystems are field-proven and avail- 
able in a variety of industry-standard 
packages. . . for either commercial or 
military applications: . 
[_] VJ800 Analog Master Chip Family. 
[_] VL1000 Analog/Digital Standard Cell 
Library. : 
[_] VL2000 Digital Standard Cell Library. 
VTC provides complete design and 
fabrication services, which means better 
security for you. We have the latest state- 
of-the-art facilities and equipment. . ; 
from design and mask-making, through 
wafer fabrication, to packaging and testing. 
And, we stand behind you with exten- 
sive support services— including Design 
Systems with complete documentation 
and workstation software, including 
PC AT...technical seminars... CAD and 
applications engineering support... and 
regional design centers. | 
So, when you re ready to get down to 
the basics of ASIC, simply pick up the 
phone and call us at: 


1-800-VTC-ASIC 


CF 
VTC Incorporated 
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Model 1501A RAM board features 200 ns access time, 24 bit 
addressing capability and 8 and 16 bit data paths. 


_THANKS TO SOME VERY ADVANCED 
ENGINEERING, 2 MEGABYTES OF VMEbus’ 
MEMORY AT A VERY MEMORABLE PRICE. 


Model 1501A, 2 megabyte memory 
board is another example of 

our commitment to manufacture 
the best products for the money. 
But that's only the beginning. 

A one megabyte version is available for only 
$960 QTY. 100. 


And where your design calls for high-speed 
memory, Grant also manufactures a 150 ns ver- 
sion in | and 2 megabyte configurations. 


You already know us for our line of Q-bus* 
products, now you can count on us for VME. 


Call or write for more information on our 
comprehensive line of bus compatible products 
or for our free catalog to: Grant Technology 
Systems, 11 Summer Street, Chelmsford, Massa- 
chusetts 01824. (617) 256- 8881 or TELEX: 
510-600-8133. European Division: Dublin 17, 
Ireland. Telephone: 011-3531-483-566 or 
TELEAS GUA 





*Q-bus is a registered trademark of Digital Equipment Corporation. 
VMEbus and MVMX32 are registered trademarks of Motorola, Inc. 
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9900 


OTY. 100. 


Take a closer look at our line 
of VMEbus products and you'll 
agree that we ve got the price/ 
performance edge. 


Model 1301. This 8-line asynchronous | 
serial interface board offers 2 
the lowest cost per line. 

If you’re looking for ameans 
of interfacing printers, ter- 
minals or modems to a VME system, and you don’t 
need all the frills, this is it. Only $486 QTY. 100. 





Model 1601. The only 
SCSI/DMA interface board 
that is both VME and > 
MVMX32* compatible. Featuring a high-speed 
private interconnect bus for multiple processor 
configurations, DMA controller and full function 
SCSI controller for mass storage devices. You get 
all this performance for only $696 QTY. 100. 








GRANT TECHNOLOGY DIVISION 
EDN March 6, 1986 
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DISK-DRIVE CHIP 


The SSI 541 read data processor 
suits use with Winchester disk 
drives. The chip performs ampli- 
tude and time-pulse qualification for 
modified-frequency-modulation and 
run-length-limited encoded systems 
having data rates to 15M bps. It 
contains a wide-dynamic-range 
AGC amplifier, a dual-rate AGC 
charge pump, an active differentia- 
tor, an adjustable-hysteresis compa- 
rator, a feed-forward hysteresis lev- 
el-control circuit, and a gating 
circuit with output pulse-width con- 
trol. Feed-forward hysteresis con- 
trol improves write-to-read recov- 
ery time and data recovery during 
media dropouts/ins. The processor 
also includes individual-amplitude 
and time-channel input ports for in- 
creased flexibility. It operates from 
5 and 12V supplies and comes in a 
24-pin DIP or a 28-pin PLCC. $13.43 
to $14.72 (1000). 

Silicon Systems, 143851 Myford 
Rd, Tustin, CA 92680. Phone (714) 
731-7110. 


Circle No 384 
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SHIFT REGISTER 


This parallel-to-serial video shift 
register, the bipolar Am8177 video 
data serializer, has a 200-MHz clock 
rate and suits use in high-speed, 
bit-mapped graphic systems. It can 
accommodate video words in 16-bit 
increments. Parallel data inputs are 
TTL compatible; the clock and 
serializer controls are ECL compat- 
ible. A set of latches between the 
parallel-data input pins and the shift 
register allows the next word of 
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VJ800 


Analog Master Chip Family: 


VJ800 FAMILY VJ800 VJ860 
BeOSSIOIS. fees ai 636 408 
MIGIOSS. os Rhus 706 558 
MCHOSS ... Speen sary 18 18 
TotalComponents ........... 1360 984 
Emp size (mils) 63750. sak: 126x126 110x106 
MINS. see ee is 40 40 


For Versatile, Quick- Turn Linear 
ASIC Applications. 


The VJ800 Analog Master Chip Family 
is acost-effective solution for linear 
applications. 

These high-performance integrated 
circuits contain very high component- 
counts, allowing interconnection of 
densely packed analog functions. 

VJ800 Analog Master Chips feature 
NPN f, to 1GHz, PNP f, to 100MHz, 
economical chip sizes, two-layer metal, 
and routing over unused components. 

The VJ800 Family is ideal for low- 
noise, high-bandwidth applications — 
including computer peripherals, instru- 
mentation, telecommunications, discrete 
circuit replacement, analog signal 
processing, linear/digital subsystems, 
and linear LSI subsystems. 

What’s more, you can quickly and 
easily do PC or workstation-based 
schematic entry and simulation with 
the VJ800 Design System. 


yy, 


Or~S 
OS 
SS 


vTc Incorporated 


VJ830 


79x83 
28 


ASIC 
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data from the RAMs to be loaded 
without affecting the contents of the 
shift register; these latches provide 
a means of decoupling the video 
RAM timing and the serializer tim- 
ing. In a 24-pin plastic DIP, $20 
(100). 

Advanced Micro Devices Inc, 
Box 8458, Sunnyvale, CA 94088. 
Phone (408) 982-7448. 

Circle No385 


LOGIC DEVICE 


The PALI6RA8 programmable 
logic device provides both synchro- 
nous and asynchronous logic in the 
same part, and is a replacement 
for asynchronous random logic as 
well as asynchronous control/ 
handshaking circuitry. The 20-pin 
device features individually pro- 
grammable clocks, register bypass- 
ing, programmable output polarity, 
and outputs that you can individual- 
ly configure as registered or combi- 
natorial and active low or active 
high. Maximum propagation delay 
is 80 nsec (20 nsec typ), and maxi- 
mum supply current is 170 mA. The 
device works with clock rates as 
high as 20 MHz. You can order the 
part in a plastic or ceramic DIP or a 
PLCC. $11.60 (plastic DIP); $14.50 
(ceramic DIP or PLCC) (100). 
Monolithic Memories Inc, 2175 
Mission College Blvd, Santa Clara, 
CA 95054. Phone (408) 970-9700. 
TWX 910-338-2376. 
Circle No 386 


AC/DC CONVERTERS 


With the aid of two external capaci- 
tors and a resistor, the MAX600 
family of ac/de converters can con- 
vert line voltages of 24, 110, or 220V 
ac directly to a 5V de output volt- 
age. Each converter is specified for 
0 to 50°C operation and is housed in 
an 8-pin DIP. Three devices consti- 
tute the family: The MAX600 is a 
full-wave, line-powered device; the 
MAX601 is a half-wave, line-pow- 
ered unit; and the MAX602 is a 
transformer-isolated, full-wave con- 
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VL1000 


Analog/Digital Standard Cell Library: 






UP/DOWN 7BIT 
COUNTER DAC 
# 


mmmmmems LINEAR MUX MUX 
gum DIGITAL 
seneeane’ MEMORY +3 

SEL SEL 


TYPICAL VL1000 APPLICATION 


Easy-to-Use, Cell-Based Solutions for 
High-Performance Analog/Digital Systems. 


The VL1000 features 73 analog and 106 
digital and memory cells that can be inte- 
grated into single-chip designs. Its 
standard-cell methodology lets you 
concentrate on systems problems 
without concern for discrete IC design. 

Two-layer metal and high-density cells 
minimize chip size and increase perform- 
ance, with bandwidths to 200MHz, 
{nV/V/Hz noise, clock rates to 6(0MHz, 
1.5ns internal gate delays, and typical 
complexities to 100 cells. 

VL1000 cells include DACs to 8 bits, 
741 op amp, 733 and 592 differential 
video amps, high-speed comparators, 
references, alarge range of SSI and MSI 
digital functions, and memory cells—all 
fully characterized over the commercial 
and military temp ranges. 

You can also mix high-speed TTL and 
10KH I/Os onthe same chip. 


es 
VTC Incorporated 
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Picture this on a 


$2,500 CAD 


When Ultracam Incorporated set out 

to design the Ultracam™ K35, they 

knew that their design tool needed to be 
as professional as the camera they 

were designing. That’s why they chose 
AutoCAD,” the most widely used 
computer-aided design and drafting tool 
in the world today. 


Mainframe CAD Capability 
at 5% of the Price 

If you have an IBM PC, PC/XT, 
PC/AT, NEC, DEC, TI, Tandy, Wang, or 
one of over 30 desktop computers 
AutoCAD supports, you already own the 
most expensive part of a CAD system. 
Add AutoCAD for only $2500 more, and 
you can have the pow . of CAD on 
your desktop at a riice you can afford. 
With a pointing device and a plotter (the 
choice is yours, we support over 50 
popular peripherals,) you can assemble 
a complete CAD workstation for less 
than $10,000. 

Once you've installed AutoCAD 
on your computer, you'll have a tool at 
your fingertips which removes the 
drudgery from designing. 

Quick to Learn, Easy to Use 

The beauty of AutoCAD is that you 
need no prior knowledge of computers. 
Even if you’ve never seen a CAD system, 
you'll pick it up in a matter of days, and 
feel comfortable within a week. 

Simple pop-up menus 
point you in the right 
direction. You can also 
easily create your 


own menus. On-line HELP keeps you 
on track. 
Sailboats, Landscapes, and 
Custom Homes 


Since AutoCAD is general-purpose 
and user-customizable, it doesn’t matter 


what type of drafting your work requires. 

















¢ SSia 


Tens of thousands of AutoCAD 
users are creating drawings and devel- 
oping designs in every discipline with 
ease and accuracy never experienced 
before. 


The Heart of Your CAE System 
Drawings are only part of the story. 
Pre-defined standard symbols, 
translators to allow AutoCAD to 
exchange drawings with main- 
- frame CAD systems, data base 
analysis programs for bill of 

material lists, job costing and 
drawing distribution by telephone 
are only some of the capabilities avail- 
able with AutoCAD. These capabilities 
make AutoCAD the central component 
in your desktop computer-aided engi- 
neering (CAE) system. 

Whether you're in a two-person 
shop or a two-billion dollar company, 
you'll find that AutoCAD pays for itself 
in just a few months. 

In the future, AutoCAD will run on 
newer, more powerful computers as 
they become available—so that you can 
be sure your investment in creating 
drawings and training staff won't 
be wasted. 


Ultracam K35 is a trademark of Ultracam Incorporated. AutoCAD, CAD/camera and AE/CADD are trademarks 


of Autodesk Inc. 


program. 


Camera designs provided courtesy of 
. Ultracam Incorporated. 





Powerful New Capabilities 

Call or write us today for the name 
of the dealer nearest you and a demon- 
stration of the latest in AutoCAD capa- 
bilities, including polylines, curves, and 
3D visualization with hidden line 
removal. Also ask about other cost-effec- 
tive Autodesk products: AE/CADD™ and 
CAD/camera™ 

AutoCAD, world leader in design 
and drafting software, will save you 
time and money. 





AUTOCAD 


AUTODESK, INC. | 
2320 MARINSHIP WAY 
SAUSALITO, CA 94965 

(415) 331-0356 
or (800) 443-0100 EXT. 406 
TELEX 275946 ACAD UD 


CIRCLE NO 157 





CONDUCTORS 





verter. All devices feature overvolt- 
age and undervoltage indication and 
programmable current limiting. 
The manufacturer can preprogram 
the converters to any output voltage 
between 1.3 and 9V via fuseable- 
link programming; this prepro- 
gramming is available at no charge 
for OEM orders. $0.95 (10,000). 
Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
Circle No 387 


CMOS RAM 


This MIL-STD-38510, JAN-quali- 
fied CMOS RAM, the HM-6514 
(JAN number 24502BVB), is organ- 
ized as 1kx4 bits and uses a 6- 
transistor CMOS memory cell. The 
design yields high-speed perform- 
ance and low current drain over 
the military temperature range, ac- 
cording to the manufacturer. This 
cell design also affords increased 
alpha-particle protection, radiation- 
tolerant operation, and internal cell 
stability. The device operates over 
the —55 to +125°C range, provides 
an access time of 120 nsec, and 
draws a standby current of 50 pA. 
It’s available in an 18-pin ceramic 
DIP. $46.70 (1000). 

Harris Corp, Semiconductor Dig- 
ital Products Div, Box 883, Mel- 
bourne, FL 32901. Phone (805) 724- 
7800. : 
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AMPLIFIER 


The OP-77 is a low-offset-voltage (10 
wV type, 25 wV max) operational 
amplifier that provides a gain of 
5,000,000 min and nearly ideal gain 
linearity. Common-mode and pow- 
er-supply rejection ratios are 1.0 
wV/V and 38 pV/V max, respective- 
ly. The op amp requires less than 2 
mA of supply current and has virtu- 
ally no gain nonlinearity. It’s avail- 
able in a TO-99 enclosure and an 
8-pin DIP. Commercial-grade ver- 
sion, $1.50; industrial version, 
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VL2000 


Digital Standard Cell Library: 


VL2000 POWER, 


SPEED, FLEXIBILITY Motoroia AMCC NEC 
COMPARISON MCA2500 Q3500S UPB6310 
Methodology ..... Gate Array GateArray Gate Array 
No. of /O Cells . 120 120 180 
CUleIg?'.. vse Y Y 7 
Tie? ie ak, N ¥ N 
Speed/Power Product* 

(payeate) .. 5... 0.75 1.1 7 
Max. Toggle Freq., MHz 400 400 200 
Number ofGates ..... Fixed Fixed Fixed 


Internal Prop. Delays 
(FO =2, 1mm metal), 





NOR es 0.25 0.5 1.0 
Maximum Output 

Current(mA) ... NA 20 NA 
Power Supply Range —5.2+10% 5.25 —5.2+10% 
Temperature Range ... Commercial Military Commercial 


Source: EDN Semicustom IC Directory, 1985. Calculated from source data. 


Ultra High-Speed Logic Functions, 
with Unlimited 1/0 Flexibility. 


The VL2000 is the fastest digital standard 
cell ASIC solution on the market today . . . 
with 350ps gate delays. Its 2-micron, oxide- 
isolated bipolar process allows single- 
chip complexities of up to 5000 gates. 

The VL2000 library includes 78 digital 
logic and memory cells, including SSI 
and MSI functions, 13 different ECL 
and TTL I/Os (which can be mixed), 

a 9-bit parity generator/checker, 
a 16x4 dual-port RAM, a priority interrupt 
encoder, anda 2901 4-bit ALU. 

Most of the VL2000’s cells provide a 
choice of two speed/power levels, and 
typically 50% less power is required than 
similar-sized ECL gate arrays. 

The VL2000’s cells are characterized 
over the mil temp range, with demonstra- 
ted radiation hardening to one megarad. 


&,: 
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In this business, it’s not enough 
just to keep up. You and your system 
have to be fast. Fast in performance. 
Fast to market. | 


And thats where Adaptec can help. 


We offer a family of controller 
chips with unusual flexibility. And 
unmistakable speed. 

Our AIC-O10 mass storage con- 
troller chip is a perfect example. 
Its fully programmable, runs up to 


© 1986, Adaptec, Inc. 
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24 MHz, and works with any host 
and any storage device. Winchester, 
tape and even optical disk. 

We also have other chips that 
help in other ways. Like encoder/ 
decoders, a dual-port buffer control- 
ler, fully-integrated VCO and a SCSI 
chip. So you can choose just the 
features you need, and forget about 
the ones you dont. 

What youll end up with are faster 


CIRCLE NO 158 


data transfer rates, a faster time to 
market, and the best possible 
performance. 

So for a brochure, give us a call 
at 408/946-8600, ext.400. Or write 
Adaptec, 580 Cottonwood Drive, 
Milpitas, CA 95035. 

And wave goodbye to your 
competition. 


adaptec 
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$2.10; military-temperature ver- 
sion, $13.50; military 883C-grade 
version, $16.75 (100). 

Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
Phone (408) 727-9222. TLX 172070. 
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BCD COUNTER 


The CD4522B, a member of the 
CD4000B Series, is a programmable 
divide-by-n counter with BCD out- 
puts. It operates synchronously 
with the clock pulse and uses an 
edge-clocked design: A positive-go- 
ing edge on the clock input or a 
negative-going edge on the clock- 
inhibit input increments the count- 
er. As with all CD4000B Series de- 
vices, it operates with supply 
voltages as high as 20V. You can 
configure the CD4522B to perform 
single- or multiple-counter opera- 
tions. In single-stage operation, the 
chip’s decoded low-state output is 
tied to the preset-enable input. In 
multiple-counter designs, the chip 
offers a cascaded feedback output 
that permits multiple-stage divide- 
by-n counting without the need for 
external gating circuits. Maximum 
input current over the full tempera- 
ture range at a supply voltage of 
18V is 1 pA. At room temperature 
(25°C), input current is typically 100 
nA. The CMOS counter conforms to 
the requirements of JEDEC Stan- 
dard 13B. In a plastic package, it 
costs $1.49 (100). 

RCA, Solid State Div, Box 2900, 
Somerville, NJ 08876. Phone (201) 
685-6104. 

INQUIRE DIRECT 
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FOR REAL ASIC 
PERFORMANCE, 
COME TOVIC... 
THE BIPOLAR ASIC 
LEADER. 


No one else can offer you the selection 
and performance you get with VTC’s 
BasicASIC™ family. 

It’s quite simple: with VTC, you not 
only get the highest performance and 
most advanced, field-proven technology. 
We also give you the basic tools and basic 
training to get the job done. Including 
unmatched design and applications engi- 
neering support. ..CAD support... 
regional design centers. . . technical 
seminars...and Design Systems 
with all necessary software 
and documentation for fast 
and reliable turnaround of 
designs on workstations, 
including the PC AT. = 

All this, plus a wide selec- g-# 
tion of industry-standard 
packages. . . fast turn- 
around...and more. From 
acompany with 18yearsIC “™ ’ 
design and manufacturing experience, 
including more than four years in ASIC. 

So, basically, there’s only one thing 
left for you to do. Call and put us to the 
ASIC test. 


CALL 1-800-VTC-ASIC 


VTC Incorporated 

2401 East 86th Street 
Bloomington, MN 55420 
(612) 851-5200 

Telex 857113 










VTC Incorporated 
On the Silicon Frontier-”. 
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DISK CARD 


Featuring a card-mounted 3%-in. 
Winchester disk drive, the Diskard 
21 lets you add 21.3M bytes of for- 
matted storage capacity to your 
IBM PC, PC/XT, or compatible 
computer. The device requires one 
full slot. Using plated media and 
consuming 11W, the board operates 
with PC-DOS and MS-DOS 2.0 (and 
later versions). The device requires 
no accessory boards, cables, or in- 
stallation software. The disk card 
includes a dedicated parking zone 
(where the head resides when it’s 


not reading data) and a tempera- 
ture-compensated, closed-loop posi- 
tioning system. Approximately 
$995. 

Tandon Corp, 20320 Prairie St, 
Chatsworth, CA 91311. Phone (818) 
993-6644. TWX 910-493-5965. 

Circle No 391 





HARD-DISK DRIVE 


Featuring a thin-film head for high 
storage capacity, the DX548 hard- 
disk drive includes an interface for a 
14.52-MHz  data-transfer rate. 


Using Whitney heads, this drive of- 
fers a higher bit and track density 
than drives with Winchester heads. 
A dual-port interface is optional. 
The unit consumes 155W and has an 
average access time of 20 msec and 
a track-to-track seek time of 4 msec. 
It measures 4.628.55X16.06 in. 
and thus fits into a slot that accom- 
modates an 8-in. floppy-disk drive. 
The 548M-byte drive uses a direct- 
drive, de-brushless spindle motor; 
includes a self-calibrating actuator; 
and requires no adjustments or pre- 
ventive maintenance. $5300 (250). 
Pertec Peripherals Corp, Box 
2198, Chatsworth, CA 91311. Phone 
(818) 882-0030. TWX 910-494-2093. 
Circle No 392 


PC-LAN LINK 


When fitted with these LAN cards, 
DEC minicomputers can communi- 
cate with IBM PC/XT, PC/AT, and 
compatible computers over the man- 


You Don’t Need a Thousand Words 
When You Have a Picture Like This! 


. Bi akon 
. Mi jot 
4 i 


*3.5 NS max. rise & fall time measured at CRT cathode. 
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The image quality 


demonstrated here is re- 
quired by your customers .. . 
and will be appreciated! They 


Large Image Area 


expect THE BEST from original 
equipment manufacturers. 


You can provide it! While 


other video monitor venders 
claim, ‘about 100 + MH2"’ 


video bandwidth, * Video 
Monitors, Inc. provides it! 


While other vendors claim, 
“full gray-scale color Capabill- 


ty,’’ VMI delivers it! 


And if your customers or 
you need semi-custom or 


Ergonomic Design 


custom designs, VMI can pro- 
vide this service. These are 
just a few of the reasons why 
Video Monitors, Inc. should be 
your supplier of very high 


resolution monitors. 


3933 North White Avenue 
Eau Claire, Wisconsin 54703 
(715) 834-7785 
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State-of-the-Art Technology 
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Mizar Inc., one of the first to offer a VMEbus board and the For complete information about Mizar and our product 
first with a complete line of VMEbus single-height boards, line, please complete and return the coupon below 
leads the industry again with two more important VME firsts: or call Mizar Inc.: 612-224-8941. 
The Intelligent VME7400 — the only disk controller 
capable of transferring one track in one revolution. 
The Memorable VME7 200 — the first double-height 
memory board with PLCC technology to provide up —=—— 
to four megabytes of dynamic RAM. : | < TO: Mizar Inc. 
Intelligent. Memorable. No wonder more and more people are 20 Yorkton Court 
making Mizar their logical first choice for VMEbus boards, St. Paul, MN 55117 
Please send me information about your product 


systems, software. . .and service. Mizar the VMEbus 
SORE Ce eee — line including the new VME7400 ST-506 Disk 
Controller and the new VME7200 Memory Board 


| 
| 
The VM Ebus author ity.” with surface mounted memory. 
| 
| 
| 
| 


| POSITION 
FIRM 


oe / ae NAME 
MIZAR INC. 

OvoionCour 

St. Paul, MN 55117 
612-224-8941 
een: 


ADDRES > Te 


CITY STATE ZIP 
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ufacturer’s Omninet LAN. The 
DQZ card plugs into Q Bus comput- 
ers, including the MicroVAX; the 
DUZ attaches to such Unibus com- 
puters as the VAX 11/750. The 
DQZ, which emulates DEC’s 
DZV11 multiplexer, communicates 
with four PCs simultaneously over a 
network as long as 4000 ft. You can 
connect as many as 60 PCs to the 


LAN for communication with the 
DQZ. The DUZ emulates three 
DEC DZ11 multiplexers and con- 
tains three ports; each port can con- 
nect to 60 PCs, allowing the DUZ to 
communicate with 24 users simulta- 
neously. PCs on the network re- 
quire the vendor’s Omninet inter- 
face card and VT100 emulation and 
file-transfer software. With EM100 


If you needed it 
yesterday. . . 


quick ship pioneers. 


your FREE catalog or for information on how 


to order. 





Crenlo, Inc. 


SEs eae a ee ae eee ne 
1600 Fourth Avenue N.W. « Rochester, MN 55901 


(507) 289-3371 
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network license, the DQZ and DUZ 
cost $2795 and $6395, respectively. 
Corvus Systems Inc, 2100 


Corvus Dr, San Jose, CA 95124. 
Phone (408) 559-7000. TLX 278976. 
Circle No 393 


PC HARD-DISK CARD 


You can add 22M bytes of hard-disk 
storage to your IBM PC or compati- 
ble computer by plugging the Score- 
card into one of the PC’s expansion 
slots. The card’s controller provides 
direct system booting and closed- 
loop head positioning. Average ac- 
cess time is 80 msec. The card in- 
cludes an ST-506/ST412 port to 
which you can attach a second inter- 
nal or external disk drive. With a 
l-year warranty, $895. 

Systems Peripherals Consul- 
tants, 9747 Business Park Ave, San 
Diego, CA 92131. Phone (619) 693- 
8611. 

Circle No 394 





INTERFACE CARD 


The Model A-STD 65280 interface 
card system hooks an Apple IIe to 
the STD Bus. It includes a board 
that plugs into the Apple, an STD 
Bus board, a ribbon cable to connect 
the boards, and software on a floppy 
disk. By translating read/write con- 
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Attend The World’s Largest De 


Engineering Event... fn 


Spring 


sign 
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\ 


re ay —T \ | \ See Dien: 
e Find new sources of materials and components from more than 600 leading suppRers<@-Sormpare the 
newest and most advanced CAD/CAM systems ® Examine new state-of-the-art manufacturing technologies 
° Acquire new design ideas ® Discover new applications ® Learn new solutions to design problems 


SPECIAL SHOW FEATURE — Industry’s Tribute to the Design Engineer 


The Show will acknowledge and pay tribute to the tremendous contributions that you and other design 
engineers have made in improving the quality of life throughout the world. Be there and be recognized. 


The Conference: 


Sessions and in-depth Short Courses to keep you up to date with the latest design techniques, 
tools, technologies, materials, and applications available to you today including: 

° CAD/CAM selection, usage and applications © Computer-aided engineering @ Plastics design and 
processing ® Finite elements ® Microprocessor and personal-computer design applications ° Robotics ® 
Designing for automated assembly 


Use this coupon to pre-register for free show admission 

Save Time, Save Money: Fill out this coupon and mail it to arrive before March 10, 1986. Otherwise, 
registration at the Show will cost $15. Use the coupon to request a complete Conference Program and 
Conference registration details. 


Bonus: 
All Conference and Show registrants receive free admission to two concurrent shows: Spring 


National Plant Engineering & Maintenance Show and DEPO ’86, The National Warehousing 
and Distribution Facilities Exposition. 





For more information contact 





Pre-Register Now For Free Admission To Customer Services at Sere! 
The World’s Largest Design Engineering Event. . . 
Spring 
National 
Design 
Engineering 1. Industry Group (please check one only) 
Show & Conference 1M A (O Metal Products G O Food, Beverages 
’ . A B © Non-Electrical Machinery H () Engineering Services 
McCormick Place ad Chicago, Ill. 8 March 24-27, 1986 C CO Electrical Machinery J © Industrial Distribution 
D © Transportation Equipment K (© Construction 
E © Instruments, Controls L ©) Chemicals, Petroleum 
Name Wee eee Se OS a De Ue ee F O Plastics, Rubber M ( Other (specify) 
; 2. Product Categories (check all you are interested in seeing) 
Title TEA Pees tae scour Grice ame SP Se eR TY Ged Ve ew aes a CS A © CADICAM H © Metals 
B (©) Computers J O Plastics mae 
eh de Pe ee i Le a von ee CO Electrical Components K (©) Power Transmission 
Company D O© Electronic Components L © Shapes & Forms 
E (© Finishes, Coatings M (© Engineering Svcs./Equip. 
Street TORRES CR NE Rtg RRR Page ins en 8 Pd GARNETS Re A EY F (© Fluid Power Components N (© Other (specify) 
G © Mechanical Components 
City Wheat een toes RS eee ae State |_| | O YES, please send me a complete Conference 
Program. 
Zip |_| | | | | | TelephoneNo. |_J | J-L_1i-J-L_{ 1-1! OO YES, my company is interested in exhibiting. Send me 
Sorry, nO one under 18 admitted. details. 
This form may be duplicated for additional registrants. Se 
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ventions between the 6502-based 
computer and the Z80-type STD 
Bus, the system enables the com- 
puter to communicate with and con- 
trol devices on the bus. With an 
operating manual and a 1-year lim- 
ited warranty, $595. 

Applied Science Laboratories, 
3385 Bear Hill Rd, Waltham, MA 
02154. Phone (617) 890-5100. 
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1/0 BOARDS 


RTI-800 Series I/O boards come 
with I/O software routines that you 
can call from such languages as 
Basic, BasicA, Lattice C, Pascal, 
Fortran, and Turbo Pascal. The 
boards provide as many as 82 single- 
ended analog input channels. The 
software controls such functions as 
analog and digital I/O, pulse out- 
puts, and frequency and event 
counting. The RTI-815 provides 16 
single-ended or eight differential 








analog inputs along with two analog 
outputs, 16 digital I/O lines, and 
three frequency/timer channels. 
The device performs 12-bit A/D con- 
versions in 25 usec (typ); a high- 
speed option provides 12- or 8-ywsec 
conversions. Except for the lack of 
analog output, the RTI-800 offers 
the same features as the RTI-815. 
The RTI-802 provides four or eight 
analog output channels and features 
12-bit A/D resolution. The RTI-817 
features 24 channels of digital I/O. 
RTI-800, $850; RTI-802, with four 








Low-Cost 
VMEbus 


analog outputs, $695; RTI-815, 
$1095; RTI-817, $295. A PC-DOS 
driver package, including Basic, 
Pascal, BasicA, Lattice C, and For- 
tran, $195; Turbo Pascal package, 
$295. 

Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Phone (617) 461-3565. TWX 
710-394-6577. 
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32032 PC SUBSYSTEM 

The 582.32 coprocessor system for 
the IBM PC/XT and PC/AT contains 
the 32032 32-bit uP. The system, 
with 1M or 2M bytes of RAM, occu- 
pies one PC expansion slot; a 4M- 
byte version takes up two slots. The 
board comes with a version of 
AT&T’s Unix System V (release 2, 
version 2) and compilers for C and 
Fortran. An assembler and debug- 
ger are standard; AT&T Pascal, a 
Basic compiler, and an implementa- 








one.. saves labor ana board space 


= Adjustable, 16-step attenuation of an input 
signal. Ideally suited for telecommunications, 
broadcast or instrument applications. 
@ Stocked in three popular ranges: - 0.1 to 1.5 dB 
in 0.1 dB steps « 1.0 to 15 dB in 1.0 dB steps 
- 1.5 to 22.5 dB in 1.5 dB steps 
Available off-the-shelf from Grayhill or authorized 
distributors. Ask for your FREE catalog on the 
entire Grayhill DIP switch line, including full 
specifications and prices. 


Gear bill 
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561 Hillgrove Avenue, P.O. Box 10373 

LaGrange, Illinois 60525-0373 USA 
Phone: (312) 354-1040 TLX: 6871375 

TWX: 910-683-1850 FAX: (312) 354-2820 







L/O 
Modules 


The MicroVME™ family of 
I/O modules offers you a choice 
of VMEbus I/O options — at a 
reasonable price. All are designed 
to simplify your system design. 
I/O’s are routed through the P2 connector for easy ser- 
vice — with no I/O cables to clutter up your front pan- 
el. Software driver source code, peripheral chip manuals 
and a complete MicroVME manual are included. 















The Micro- 
VME-200 features 
32 TTL I/O lines, 
2 timers and more 













MicroVME-200 Features 


@ VMEbus A16:D8 DTB Slave @ Dual Eurocard format 
@ 7 Level interrupt capability @ Flexible addressing 






@ All I/O through P2 connector @ 2 24-bit timers 
@ 32 programmable TTL I/O lines, buffered in groups of 4 
@ 8 handshakejinterrupt lines @ OPTO-22® compatible 


To learn more about the MicroVME family of I/O modules, call today: 


1-800-423-7252 


MicroDimensions, Inc. 
4780 Beidler Road @ Willoughby, OH 44094-4426 
(216) 946-8070 








= 
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tion of Cobol are optional. With 2M 
bytes of memory, less than $3000 
(OEM qty). Delivery, 30 to 60 days 
ARO. 

Opus Systems, 20863 Stevens 
Creek Blvd, Bldg B4, Cupertino, 
CA 95014. Phone (408) 941-7201. 
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STORAGE SUBSYSTEMS 


Units in the Twister Series of Win- 
chester-drive systems fit inside the 
BA23 chassis used in DEC Micro- 
VAX and MicroPDP-11 computers, 
increasing the computers’ storage 
capacity by as much as 320M bytes. 
In addition to the disk drive, each 






(not included) 


a 
a) 


@ Three times the COMPUTING POWER of a PC 

@ Data and File Compatible with IBM PC, runs 
“MS-DOS generic” programs 

®@ 8 MHz 80186 CPU, DMA, Counter/Timers, 
128/512K RAM,zero wait states, 
16-128K EPROM 

@ Mini/Micro Floppy Controller (1-4 Drives, 
Single/Double Density, 1-2 sided, 
40/80 track) 

@ 2 RS232C Serial Ports (50-38, 400 baud), 
1 Centronics Printer Port 

@ Only 5.75 x 7.75 inches, mounts directly to 
a 5-1/4” disk drive 

®@ Power Requirement: +5VDC at 1.25A; 
+12VDC at .05A; On board -12V converter 


ANT=A0 


COMPUTERS. INCORPORATED 


@ OPTIONS: 
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Little Board™/186.... 9495 
High Performance, Low Cost PC-DOS Engine 


Boots IBM PC-DOS 






S| 


@ SCSI/PLUS™ multi-master |/O expansion bus 
@ Software Included: 
@ PC-DOS compatible ROM-BIOS boots 
DOS 2.x and 3.x 
@ Hard Disk support 


@ Expansion board with: 
® 128 or 512K additional RAM 
® 2 Sync/Async RS232/422 serial ports 
®@ Battery backed Real Time Clock 
@ 8087 Math Co-Processor 
® Buffered I/O Bus 
@ STD Bus Adapter 
@ Utilities source code 
®@ TurboDOS / Networking 


IBM®, IBM Corp.; 80186®, Intel, Corp.; 
Turbo DOS®, Software 2000, Inc. 


67 East Evelyn Ave. « Mountain View, CA94041 « (415)962-0230 « TELEX 4940302 


subsystem includes a diagnostic 
panel, mounting hardware, and a 
controller. The disk drives offer an 
average access time of 27 msec and 
noninterleaved data transfers. The 
controller automatically converts 
data between the disk drive’s and 
the Q Bus’s protocol. $6195 (120M- 
byte system) to $11,995 (820M-byte 
system). 

Qualogy, 2241 Lundy Ave, San 
Jose, CA 951381. Phone (408) 946- 
5800. TWX 910-338-0249. 
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8086 MULTIBUS CPU 


The DSB-86/37A Multibus board 
contains an 8-MHz 8086 pP, so it 
can run software written for Intel 
iSBC-86 single-board computers. 
The board includes 128k bytes of 
RAM that the 8086 accesses with no 
wait states. You can install as much 
as 128k bytes of EPROM in sockets 
on the board. An 8251A chip imple- 























FEATURES: 


Plasma Drivers 
Custom Drivers 


Name 
Company 
Address 


Telephone No. ( ) 
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Going 
DIGITAL DISPLAYS? 





DRIVE 
SAFELY 


Dielectric Isolation 

Years of Proven Quality 
Highest Possible Reliability 
Freedom From Latch-Up 
Gas Discharge Drivers 
Vacuum Fluorescent and 


DIONIES 





ments an RS-232C interface, and an 
8255A chip connects to 24 parallel 
I/O lines. Two iSBX connectors at- 
tach to iSBX peripherals. The board 
includes an 8259A programmable 
interrupt controller and an 8253 
programmable interval timer. You 
can add an 8087 numeric coproces- 
sor and an 8089 DMA coprocessor. 
A 2-year warranty and free 24-hour 
replacement service are included. 
$551 (100). 

Pascot Inc, Densan Div, 17981 
Skypark Circle, Suite B, Irvine, CA 
92714. Phone (714) 261-5220. 
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with UN Ge 


| ®@ Costly System Repairs 
@ Risking Display Damage 
@ Voltage-Spike Damage 


@ Field Failures 
@ Ghosting Images 
@ False Firing 





65 Rushmore Street, Westbury, NY 11590 
(516) 997-7474 © Outside N.Y. 1-(800) DIONICS 


e Please 


Send 
Literature 


i Please 


Telephone 


EDN 306020 





299 
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RF SYNTHESIZER 


The PM 5890S is a programmable, 
1-GHz RF synthesizer providing in- 
ternal and external AM and FM as 
well as video modulation. The unit 
offers an output of 100 kHz to 1020 
MHz and digital selection and dis- 
play of frequency, signal amplitude, 
frequency increment, and sweep 
time. In addition, it has a built-in 
TEEE-488 interface. The instru- 
ment offers AM modulation over its 
1-GHz range, and FM modulation as 
high as 340 MHz. You can control 
the sweep either internally or exter- 
nally in single-sweep or continuous 


mode, and you can vary the sweep 
rate from 50 msec to 20 sec. Two 
versions are available: the PM 5390 
with open-circuit RF amplitude var- 
lable from 0.2 wV to 200 mV (—127 
to —7 dBm), and the PM 58908, 
offering a 2V max open-circuit RF 
amplitude (13 dBm). Time-base sta- 
bility is +1x10~°. Output harmonic 
distortion is less than 30 dB; 
nonharmonic distortion is less than 
40 dB. PM 53908, $6425. 

Philips Test & Measuring In- 
struments Inc, 85 McKee Dr, 
Mahwah, NJ 07430. Phone (201) 
529-3800. 

Circle No 400 


DIGITAL SCOPE 


The Model 4050 digital storage oscil- 
loscope (DSO) has dual-channel, 
100-MHz A/D converters, 8-bit ver- 
tical resolution, 1k byte of sample 
memory per channel, 5-trace non- 
volatile RAM, and an IEEE-488 in- 





terface. In addition, it features on- 
screen cursors and optional signal 
processing. The DSO also functions 
as a dual-channel, 35-MHz analog 
oscilloscope. Using the optional 
TI35 keypad, the scope can perform 
filtering, signal averaging, wave- 
form comparison, TV-line capture, 
and interchannel math operations. 
The instrument’s filtering capability 
includes six selectable lowpass fil- 
ters for each time-base setting. By 
using channel arithmetic functions, 
you can achieve highpass-, band- 
pass-, and notch-filter characteris- 





jy PAK. A Sm 


Our 607C31 series, 80C31 systems compatible, turns 80C31 »Cs into full CMOS micro- 
a logic control unit. All on a 40 pin (600 mil pin spacing) ceramic substrate. Available 





Technical information: (617) 435-9077. ELECTRONIC DESIGNS INC. 35 South Street, Hopkinton, MA 01748, USA, TELEX 948¢ 
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tics. Approximately 840 combina- 
tions are available, and you can 
apply signal averaging to as many 
as 256 events. $7950; without op- 
tional keypad, $7290. Delivery, 60 
days ARO. 

Gould Inc, Recording Systems 
Div, 3631 Perkins Ave, Cleveland, 
OH 44114. Phone (216) 361-3315. 

Circle No 401 


uP SOFTWARE 


The Validate ~P development soft- 
ware contains a source-level debug- 
ger that works with Pascal and C 
languages on Unix and VMS sys- 
tems. VAX, MicroVAX, Sun, Apollo, 
and compatible computers can run 
the software. In addition, the soft- 
ware supports in-circuit emulators 
for the 68000, 68008, 68010, 80386, 
8088, 80186, and 80188 »Ps. Each 
system also includes a cross compil- 
er and assembler, and optionally, a 
workstation host. From $22,000. 


pons 


Seite 
RE. af 





Applied Microsystems Corp, 
5020 148th Ave NE, C-1002, Red- 
mond, WA 98052. Phone (800) 426- 
3925; in WA, (206) 882-2000. TLX 
15247. 

Circle No 402 


OSCILLOGRAPH 


The MT-8500 8-channel oscillo- 
graphic recorder records eight ana- 
log signals on thermal paper in real 
time at frequencies to 500 Hz and 
amplitudes to 200 mm with flat re- 
sponse. The channel-expansion fea- 
ture allows the oscillograph to ex- 


pand one or more waveform 
channels automatically or on com- 
mand; this feature provides visual 
analysis of selected portions of a 
recording. The unit can record 
2-kHz events in transient-capture 
mode as well as alphanumerics and 
graphics. According to the manufac- 
turer, this is the first oscillographic 
recorder that can plot any two chan- 
nels of data in an X-Y format as well 
as an X-T format. When used with 
the optional IBM PC, the device can 
record as many as 30 channels of 
digitized data. The unit weighs 38 
lbs and is 8% in. high. It accepts a 
family of plug-in signal condition- 
ers. Chart speeds range from 1 mm/ 
hour to 100 mm/sec in 1-mm incre- 
ments. $8200, recorder and 
software. 

Astro-Med Inc, Astro-Med In- 
dustrial Park, West Warwick, RI 
02893. Phone (800) 343-4039. TWX 
710-882-6409. 

Circle No 403 





all Wonder. 


omputers. With 8K/32K x8 SRAM and on-board programmable 8K/32K x8 EPROM. Plus 
o MIL STD 883 specifications. Maybe you'll wonder how. But, you won't wonder who. 


BRED! 


The future...today. 


ECTRONIC DESIGNS EUROPE, Shelley House, The Avenue Lightwater, Surrey GU18 5RF, United Kingdom, Phone 276 726 37 TELEX 858325 
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COUNTER/TIMER 


The Model 775 counter/timer fea- 
tures two identical input channels 
that measure from de to 120 MHz 
and resolution to nine digits/sec 
over the entire frequency range. 
The unit measures pulse width to 
10-nsec resolution, cross-channel 
time interval, period, and period 
average. An IEEE-488 interface is 
included. You can program the trig- 
ger levels of both channels over the 
IKEE-488 bus. An alarm sounds 
when the desired signal level is 
found. Gate time is 10 psec to 10 
sec, selectable in 45 increments. You 







>> 
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Hearing is Believing 
The new Harris HF-10 offers 
you the ultimate in audio- 
band programmable filter- 
ing. Our switched capacitor 
technology gives you 
superior dynamic range and 
low noise performance plus 
these other benefits: 

e Low power CMOS 

e Programmable Q, f,, H, 

© Multiple filter options 

¢ Clock to center f + 2% 

¢ [Industry standard pinout 

¢ Commercial/mil packaging 
¢ Low cost 

© Quick delivery 


For your informatio 
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Harris provides you with 

demo boards and full ap- 

; \) plications support. So put 
‘\ our HF-10 to work in your 

*. system today. You'll hear the 
difference! 

For data sheet, brochure 

4 and information about a 

1 demo board, write: Harris/ 

\, MHS Semiconductor 

. Sales Ltd., Eskdale Road, 

. Winnersh, Wokingham, 

Berks, RG11 5TR, England. 


G) HARRIS 
Ayour name is Harris. 


can program the delay function 
from 100 usec to 10 sec for measur- 
ing relay open, close, and bounce 
times; pulse trains; and signal 
bursts. By adding a third channel, 
you can extend frequency-range 
measurements from 50 MHz to 1 
GHz. $1495; 3-channel version with 
temperature-compensated crystal 
oscillator, $1895. 

Keithley Instruments Inc, 28775 
Aurora Rd, Cleveland, OH 44139. 
Phone (216) 248-0400. TLX 985469. 
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40W SWITCHERS 


Switchers in the Micro-40 Series of 
off-line switching power supplies 
measure 5X8X1 in. The series in- 
cludes single-output models of 5, 12, 
15, and 24V ac and triple-output 
models with a main output of 5V de 
at 3A, a second output of 12V de at 
2A, and a third output of —5, —12, 
or —15V de at 0.35A. Each model 










ELECTRONICS, INC. TWX 510-235-3391 
Headers ¢ Sockets e Jumpers, etc., For Back Panel Packaging 








features an onboard input filter, an 
input fuse, and an input-voltage se- 
lector. Units in the series meet UL, 
CSA, VDE, and IEC safety specs as 
well as FCC, levels A and B, and 
VDE, level A conducted-EMI speci- 
fications. Line regulation is +0.3%; 
load regulation is +1.0% on main 
output and +5.0% on all other out- 
puts; and output ripple and noise is 
100 mV p-p max. Operating efficien- 
cy is 70%. The switchers are over- 
load protected; the main output has 






® P.O. Box 130 
Frenchtown, NJ 08825 
Telephone (201) 996-6841 
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When Carroll Touch, Inc. de- 
cided to redesign its line of touch 
input products, it had two major 
goals. One was to reduce the num- 
ber of parts by 50 percent. Which 
meant Carroll Touch™ could dras- 
tically cut its manufacturing costs. 
And lower its price in the market. 

The second goal was to build 
in an abundance of flexibility in 
a base product. This would allow 
Carroll Touch to expedite orders for 
custom systems. As well as respond 
to rapid changes in its market. 


7 po a Austin, Texas 78720-0696 





Motorola 


Carroll Touch achieved both 
of these goals when it unveiled its 
first model of the Smart-Frame™ 
scanning infrared touch input 
system. And the key ingredient 
was Motorola's MC68705R3 
microcomputer. 

The MC68705R3 with its built-in 
EPROM gave the new Smart-Frame 
unprecedented flexibility. Special 
features could be added or changed 
by reprogramming Motorola's MCU 
instead of replacing tt. 

Because the MC68705R3 is 
a full-function microcomputer, most 
|/O support chips were eliminated. 
And many functions previously 
handled by task-specific hardware 
could now be handled by Motorolas 
MCU through software. 





i a and Carroll bia 
“Putting touch technology within reach. 


Motorola also satisfied the 
stringent requirements for reliability. 
Serviceability. And price. The 
MC68705R3 costs significantly less 
than its closest competitor. Yet its 
functionality and overall perform- 
ance are significantly greater. 

Fewer parts. More flexibility. 
Higher performance. The successful 
blending of two advanced 
technologies. 

Together Motorola and 
Carroll Touch are putting touch 
technology within reach. 
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an overload crowbar. $75.04 (100). 
Delivery, stock to six weeks ARO. 
Computer Products Inc, Power 
Conversion Group, 2900 Gateway 
Dr, Pompano Beach, FL 33069. 
Phone (408) 942-1600. TLX 172760. 
Circle No 405 





SYNTHESIZER 


The PM 5198 0.1- to 50-MHz fre- 
quency synthesizer/function genera- 
tor provides eight different wave- 
forms, including sine, square, 
triangular, ramp, haversine, and 
pulses. Transition time for a pulse’s 
edges is 3 nsec. Modulation facilities 
include internal/external AM from 0 
to 200 kHz, with modulation depth 
programmable from 0 to 100%; in- 
ternal/external FM from 10 Hz to 
200 kHz; internal/external gating 
from 10 Hz to 200 kHz; and linear 
and logarithmic sweep over the 
11’2-decade frequency range. For 
use with an IEEE-488 bus control- 
ler, the generator will respond with 
an identification message for instru- 
ment type and software version. It 
executes the IREE-488 SRQ com- 
mand and has a bus-learn mode. 
$4595. Delivery, two to eight weeks 
ARO. 

Philips Test & Measuring In- 
struments Inc, 85 McKee Dr, 
Mahwah, NJ 07480. Phone (201) 
529-8800. TWX 710-988-5348. 

Circle No 407 
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When Choosing Quality 
The Choice Is 
LEMO Electronic Connectors 









SPEED: Connectors engage and disengage simply protected by outer shell, virtually eliminating accidental 
and quicklysgy pushing and pulling axially with the mated disconnections and damage to locking mechanism, cables 
connector “™ and contacts. A series of O rings and gaskets provide a 


secure water resistant seal. 
SPACE SAVINGS: Only finger clearance on two sides a Co 
needed to engage and disengage connectors. No need to Over $1 million inventory stocked in Santa Rosa, California, 
twist or turn locking ring. sold by a network of representatives in North America. 


AESTHETIC-FUNCTIONAL DESIGN: Outer shell and For technical data and catalog, as well as the name of your 


back nut finished with matte chrome plating. Contacts are local representative, please call or write LEMO U.S.A., INC. 
gold plated. (707) 578-8811, TELEX 340-933, PO. Box 11006, Santa 


Rosa, California 95406. 
RUGGEDNESS: Connector components are precision 


machined from brass bar and tubing stock and platedwith <<“ [ple 
copper, nickel and chrome. Locking mechanism is totally ae @ LEI =77/ i) 
See Us at SOUTHCON Booth #1629 & DES Booth #3961 
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When it comes to 







WRITE TODAY 

for our new 72-page full line 
catalog. It has been revised 
and enlarged to include 
many new products. And it 
contains complete specifi- 
cation data for fast, easy 
ordering. Get yours today. 








“Did you say 
.025'Sq. posts?” 
Yes, Samtec offers 95% 
of all the .025” sq. post 


interconnects you'll 
ever need. 












SUDDEN SERVICE awe 

Samtec really is waupee Ye a 
adifferentbreed \aa _—t ut 

of cat! Socket Strips Dual Terminal Strips 











» IDC Cable 


Socket Strips Socket Strips 





~ Terminal Strips 


re Bottom | 
Socket Strips 





For use on board, board-to-board or cable-to-board, Samtec .025” sq. 
post interconnects provide reliable, gas-tight connections. A unique 
snap strip feature allows you to snap most strips to desired lengths. 


CONNECT TODAY with Samtec SUDDEN SERVICE for all of your 
025” sq. post interconnect needs. 


© Samtec, Inc. 1986 


___ SUDDEN SERVICE 


P.O. Box 1147 - 810 Progress Blvd., New Albany, IN 47150 U.S.A. 
Phone: (812) 944-6733 - TWX 810-540-4095 - TELEX 333-918 
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NEW PRODUCIS: INTERNATIONAL 


ANALOG I/O CARDS 


The ADQ-1 and DA-12 ecards pro- 
vide 12-bit-resolution A/D and D/A 
conversion, respectively, and are 
compatible with the company’s 
Z80A-based industrial and scientific 
computer systems. The ADQ-1 has 
a single channel +10V input that it 
can sample at speeds as high as 
100,000 samples/sec. The board also 
contains 32k bytes of RAM for data 
storage and a programmable sam- 
ple-rate generator, which you can 
start and stop under software con- 
trol or via external logic inputs. The 
ADQ-1 is available in two versions 
with settling times of 2 or 6 usec. 


A/D-converter linearity is % LSB, 
and accuracy is 1 LSB. The DA-12 
card provides eight independent 
+10V analog outputs with a lineari- 
ty of 1 LSB. You can modify the 
D/A’s reference voltage to obtain 
other output ranges. Both cards 
measure 114X203 mm and mount in 
standard 3UX19-in. racks. The 
2-wsec version of ADQ-1, £695; the 
6-ywsec version of ADQ-1, £495; 
DA-12, £345. 

Kemitron Ltd, Hawarden Indus- 
trial Park, Manor Lane, Deeside, 
Clwyd CH5d 8PP, UK. Phone (0244) 
536123. TLX 61471. 

Circle No 408 


SIGNAL GENERATOR 


The SMG signal generator produces 
crystal-referenced frequency out- 
puts from 100 kHz to 1 GHz. Reso- 
lution is 1 Hz. You can adjust the 
output level between —137 and +138 
dBm; a 16-dBm output is available 


for special applications. The total 
level error down to —127 dBm is 
less than 1.5 dB. Settling time after 
frequency or amplitude changes is 
<15 msec. The unit provides high- 
frequency stability and resolution, 
residual FM of <1 Hz at 250 MHz, 
and sweep-frequency operation 
with phase-continuous frequency 
changes for taking measurements 
on narrowband equipment and SSB 
receivers. The generator allows you 
to amplitude, frequency, phase, 
pulse, or FSK modulate the output. 
You can replace the standard inter- 
nal modulation source, which pro- 
vides eight fixed-modulation fre- 
quencies, with an optional 10-Hz to 
100-kHz AF modulation source; this 





YOU ASKED FOR A FAST VMEbus %2” TAPE CONTROLLER THAT 
WOULD ALSO OPTIMIZE YOUR SYSTEM'S PERFORMANCE 





Tapemaster 3000 design engineers Bob Simning and Larry Hull 


WE RESPONDED WITH THE TAPEMASTER 3000 


From our unequalled experience as the leading 
supplier of Multibus compatible half inch tape 
controllers, we developed a new controller 
architecture for the VMEbus. We call it the “Dual- 
ranked FIFO,” 


The Dual-ranked FIFO is comprised of a 4 Kbyte 
Data FIFO and a proprietary, VLSI based, 32 byte 
Short Burst FIFO. The 4 Kbyte Data FIFO is 
coupled to the tape interface through a 2-level 
pipeline that enables read/write data rates up to 2 
Mbytes/second. The 32 byte Short Burst FIFO 
links the Data FIFO to the VMEbus and is 
designed to attain burst transfer rates greater than 
10 Mbytes/second. 


With this architecture we’ve given you the ability to 
operate the slowest start/stop to the fastest GCR 
caching tape drives at maximum efficiency on the 
VMEbus. You’ve asked us for the highest 
performance products possible. At Ciprico 

we listen ... and respond. 


UNIX is a registered trademark of AT&T. Rimfire, Tapemaster and Ciprico are all registered trademarks 
of Cinrico ine. 





Other Tapemaster 3000 features include: 


e 32 bit addressing, 8, 16, or 32 bit data transfers 

e Programmable interrupt level and interrupt vector 

e Hardware byte-order swapping 

e Supports pass-through commands with optional 
parameters to support vendor-unique features 

e Three cable exit options: through P2, from on-board 
connector, or through additional face-plate 

e Scatter Read/Gather Write 

e Reads or writes tape records of unknown and 
unlimited record length 

e Device drivers for many operating systems 
including UNIX V and UNIX BSD.4.2 

e Companion board to the Ciprico Rimfire 3200 
VMEbus SMD-E disk controller 


For information about our full line of Rimfire and Tape- 
master products contact us at the following locations: 


Ciprico Inc. European Office: 

2955 Xenium Lane United Kingdom 
Plymouth, MN 55441 Phone (0276) 682-149 
612/559-2034 Telex: 858306 


CIPRICO 


.. Where people listen-and respond. CIRCLE NO 174 


option provides a variable-ampli- 
tude audio-frequency output for ex- 
ternal application. Approximately 
DM 21,000. 

Rohde & Schwarz GmbH & Co 
KG, Mihldorfstr 15, 8000 Munich 
80, West Germany. Phone (089) 
41292625. TLX 523708. 

Circle No 409 

Rohde & Schwarz Inc, 13 Ne- 
vada Dr, Lake Success, NY 11042. 
Phone (516) 488-7300. 

Circle No 410 


OSCILLOSCOPE 


Featuring double isolation of all in- 
ternal circuitry, isolated input con- 
nectors, and battery-powered oper- 
ation, the OX-709 oscilloscope works 
in military environments. The dual- 
channel, 80-MHz scope has a high- 
luminance CRT and an internal 
8x10 division graticule. The scope 
measures 117X227x360 mm and 
weighs approximately 7.5 kg. Verti- 
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INTERNATIONAL 


cal input sensitivity ranges from 10 
mV/div to 5V/div at 30-MHz band- 
width; ranges of 1, 2, and 5 mV/div 
are available at reduced band- 
widths. In X/Y mode, the horizontal 
amplifier has a bandwidth from de 
to 1 MHz. Available time-base 
ranges are 0.5 wsec/div to 0.2 sec/ 
div. Internal and external trigger- 
ing are provided; the unit can trig- 
ger on positive or negative TV sync 
pulses. It operates from 95 to 260V, 
48 to 440 Hz ac line inputs, and from 
10 to 86V de supplies. You can also 
operate it for as long as four hours 
on its internal rechargeable batter- 


ies. It suits GAM T4 environments 
and meets Class II safety require- 
ments. Approximately Fr fr 9000. 
ITT Metrix, Chemin de la Croix- 
Rouge, BP 30, 74010 Annecy 
Cedex, France. Phone (50) 528102. 
TLX 385131. 
Circle No 411 


OSCILLOSCOPES 

Models D1010 and D1011 are porta- 
ble dual-trace 20-MHz oscilloscopes 
that feature automatic screen focus- 
ing. Vertical sensitivity on both 





INTERNATIONAL 








scopes ranges from 5 mV/cm to 
20V/em. You can invert either trace, 
allowing you to view sum and differ- 
ence waveforms or display X/Y- 
mode waveforms in their correct 
quadrants. In X/Y mode, you can 
drive the X axis at frequencies as 
high as 0.5 MHz with a sensitivity of 


and 0.2 sec/em as well as x 10 expan- 
sion capability. The D1011 is a dual- 
time-base version with manual or 
automatic A-time-base ranging and 
a delayed B time base that you can 
operate in free-run or triggered 
modes. D1010, DM 995; D1011, DM 
1580. 


2 mV. The D1010 has one time base 


DON’T BLOW IT WITH FUSES 





Start with “THE RIGHT STUFF’— 
E-T-A CIRCUIT BREAKERS 


Blowing a fuse is a small matter but not when it affects your product's performance, causing 
inconvenience, downtime and replacement costs. E-T-A Circuit Breakers provide depend- 
able protection. These manual reset Circuit Breakers do eliminate fuse replacement. 


E-T-A has “THE RIGHT 
STUFF’—it is the same con- 
cept aS a magnetic circuit 
breaker. It can handle high 
inrush currents without nui- 


E-T-A Circuit Breakers | 
are available in the vari- 


ore ous mounting styles 
sance trips. And, it is not ee shown. ae 


shock or vibration sensitive. 
100% of E-T-A’s Circuit 
Breakers are calibrated and 
tested. They not only meet requirements for, but carry wd G@ VDE and other world- 
wide approvals. 


Panel Snap In 


Ideally suited for a wide variety of applications, E-T-A Circuit Breakers are used in equip- 
ment such as Data Processing, Medical Instruments, Communication, Power Supplies, 
Marine and Automotive. 


Get all “THE RIGHT STUFF’— Better Protection, 
Economical Prices and Dependable Delivery. 
Call (312) 647-8303 or write. 
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7400 North Croname Road, Chicago IL 60648 
312/647-8303 * TELEX: 253780 * FAX:312/647-7494 


CIRCUIT 
BREAKERS 


Siemens AG, Zentralstelle fiir In- 
with ranges between 0.5 psec/em formation, Postfach 103, 8000 Mu- 





nich 1, West Germany. Phone (089) 
2340. TLX 5210025. 
Circle No 413 
Siemens Components Inc, 186 
Wood Ave S, Iselin, NJ 08830. 
Phone (201) 321-3400. 
Circle No 414 





AUDIO ANALYZER 


The basic unit of the UPA audio 
analyzer consists of a broadband 
signal-level meter and psophometer 
equipped with an integrated fre- 
quency counter. You can add a syn- 
thesized signal generator, a distor- 
tion meter, and wow and flutter 
meters as options to form an audio 
test system. For automated sys- 
tems, you can control the unit via 
the IEEE-488 bus. The analyzer is 
equipped with selectable highpass 
and lowpass filters, as well as 
weighting filters and rectifiers to 
provide psophometric measure- 
ments according to DIN 45405, 
CCIR, and CCITT standards. The 
level meter has a measurement 
range of 10 wV to 800V on its unbal- 
anced inputs, and 10 pV to 35V on 
its balanced inputs. Analyzer, DM 
14,600; sine-wave generator, DM 
3780; distortion meter, DM 3050; 
wow and flutter meter, DM 1790. 

Rohde & Schwarz GmbH, 
Muhldorfstr 15, 8000 Munich 80, 
West Germany. Phone (089) 
41292625. TLX 523703. 

Circle No 415 

Rohde & Schwarz Inc, 13 Ne- 
vada Dr, Lake Success, NY 11042. 
Phone (516) 488-7300. 

Circle No 416 
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CMOS REPLACEMENT 
FOR ALS ANDLS 
HAS FINALLY ARRIVED. 


54/74 AHCT and 54/74 HCTLS are available now from 
Samsung Semiconductor as pin for pin replacements for 
ALS and LS applications. All the speed and drive you 
need (24 mA guaranteed) is now available in High-Speed 
and Advanced High-Speed CMOS. 


And what a difference that makes. 
AHCT/HCTLS run at a fraction of the power of ALS/LS—100,000 times 
lower at low frequencies and 10 times lower at 10 MHz. You also get 


3 times the noise immunity, plus virtually 100% ESD latchup 
protection. This means cooler running, smaller products and 
far greater reliability. 


63 part types in production now. 40 more in 3Q 86. 
Samsung offers a full family of both AHCTand HCTLS 
today—including gates, flip-flops, buffers, latches, 
multiplexers, shift registers and more. All part types are 
available in commercial temperature range (-40°C to 
+85°C) and military temperature range (-55°C 
to +125°C). And all second sourced, of course 
Our data book contains complete 
AC and DC specifications over all 
temperature and power supply 
ranges on every product. 
Call your distributor or 
local Samsung sales repre- 
sentative for our data book, 
samples and reliability 
report. 


Comparison of key parameters 
fora 244 Octal Buffer 


T4ALS 74LS_ 74ACT* 


Max Propagation 10ns_~=s«*18ns_~—s«:13.5ns 
Delay (C, = SOpF 


Drive Current, |) 24mA = 24mA 24mA 
Power Dissipation 7OmW = 120mW imW 
(at 10OKHz) 


*Preliminary 
at 









S&F SAMSUNG 


Semiconductor 


5150 Great America Parkway, 
Santa Clara, CA 95054 


408-980-1630 


©1986 Samsung Semiconductor 
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New high-density, 


low-cost, 15-watt 
DC/DC converters... 


fromthe | 





name no one know 


PACKAGED ~ New LPS Series provides twice the 
power density in half the case size of 


comparably rated DC/DC converters. 
At a very attractive price! 

Advanced surface-mount technology and a unique 
{patent pending] circuit design provide a compact, cool- 
running package with near-constant 85% efficiency over 
a wide [20 to 60 VDC) input range. And achieving a 
density of 10.2 watts/cubic inch! 

Plus isolated 5, 12, 15, + 12, and + 15 VDC out- 
puts, high efficiency, regulated, and built-in overvoltage, 
short-circuit and thermal protection. 

The low-profile [(0.46” high}, small-footprint (1.6" x 
2.0"'} shielded case makes cost-effective LPS Con- 
verters the choice for distributed power installations, 
0.6" on-center PC card files, and space-critical telecom, 
data conversion and process control applications. 


There’s No Power Supply Problem 
We Can't Solve. 
The Power Conversion Group of Computer Products 
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Inc. now combines the resources of five separate 
business units — Compower, Power Products, Stevens- 
Arnold, Tecnetics, and Power Products Ltd. [Ireland]. 


_ This means we can produce virtually any type and size 


power supply you will ever need, from /2 watt to 2000 
watts: 

¢ AC/DC Linears and Switchers 

¢e DC/DC Converters 

e AC/DC Uninterruptible Power Systems 

e Standard, Special and Custom 

e Commercial, Industrial and Mil-Spec 

All have guaranteed reliability, and most are backed 
by our no-hassle two-year warranty. And we offer high- 
quality design and application assistance, plus proto- 
type services and a host of other supports we Call 
PACKAGED POWER. 

Contact us now for free product literature. 





STEVENS-ARMOLO Olvision 


7 Elkins St. « South Boston, MA 02127 « (617) 268-1170 e TELEX 95-1465 ¢ TWX 710-339-0855 
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NEW PRODUCTS: SOFTWARE 





STATISTICS PACKAGE 


Version 2 of Statpro, which is a 
menu-driven statistics and graphics 
database-management package, 
runs on the IBM PC, PC/XT, 
PC/AT, and compatible systems 
under PC-DOS. The program offers 
a range of capabilities in descriptive 
statistics, regression, Anova, time 
series, and multivariate statistics. 
It also features explicit menu 
prompts. A data-transfer utility al- 
lows you to exchange data between 
this program and ASCII files, 
Lotus 1-2-3 worksheets, Symphony, 
dBase II and dBase III, and other 
application programs that use the 
DIF or SYLK file formats. You can 
use the program with a variety of 
graphics printers, plotters, and ser- 
ial printers as well as with the IBM 
Enhanced Graphics Adapter. 
Graphics parameters are saved in a 
disk file, and you can obtain multi- 
color charts, graphs, histograms, 
distributive curves, regression 
plots, and box plots. $795. 

Penton Software, 420 Lexington 
Ave, Suite 2846, New York, NY 
10017. Phone (800) 221-3414; in NY, 
(212) 878-9600. 
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RELATIONAL DATABASE 


The XDB relational database man- 
ager runs on IBM PCs and compati- 
ble computers under PC-DOS or 
MS-DOS version 2.0 or later. The 
system uses IBM’s SQL (Search and 
Query Language) and conforms to 
the proposed ANSI standard for 
relational databases. Using explicit 
prompts in conjunction with SQL, 
you can construct tables and enter 
data without resorting to program- 
ming. You can also set up searches 
and transactions interactively and 
execute them immediately. A pro- 
gramming-language interface lets 
you call most of this program’s func- 
tions from within other programs. 
You can also transfer data between 
this program and any other pro- 
gram that uses ASCII files. Most of 
the functions can run in 256k bytes 
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of memory, but the size of the data- 
base is limited only by the disk 
storage available. $750. 

Software Systems Technology, 
7100 Baltimore Ave, Suite 206, Col- 
lege Park, MD 20740. Phone (801) 
779-5486. 
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COMPILERS 


Fortran-77, C, and Pascal compilers 
have been added to the company’s 
90x, 98x, and 98xe superminicom- 
puters. The compilers generate 
code running 10 to 300% faster than 
nonoptimized code; execution speed 
depends on the application. The 
compilers work with the company’s 
common language environment, 
which runs under the dual-port OSx 
operating system; the dual port in- 
corporates Unix 4.2 BSD and Sys- 
tem V. The package permits calls 
between languages and calls to a 
common library of run-time rou- 
tines. Global code optimizations 
done during code generation include 
constant computations and other 
compile-time operations, lineariza- 
tion of array subscripts, recognition 
and replacement of common 
subexpressions, removal of invari- 


ant computations from loops, elimi- | 


nation of unreachable code, efficient 
register allocation, and architec- 
ture-specific optimizations. The C 
compiler comes bundled with the 
company’s OSx operating system; 
the Pascal and Fortran-77 compilers 
cost $6000. 

Pyramid Technology Corp, 1295 
Charleston Rd, Mountain View, CA 
94043. Phone (415) 965-7200. 
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REMOTE DATA ENTRY 


Direct Connect, a remote data entry 
and support communications pack- 
age, provides direct screen emula- 
tion for host and remote screens and 
keyboards active at the same time. 
One keystroke allows remote screen 
capture or entire session recording. 
The package also allows you to 
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Faraday delivers 
the Micro PC. 

A single board 
computer with 
the capabilities 


of the IBM’ PC 
but only 
4.2x6.2 inches. 


With the Faraday Micro PC, you can imbed 
the power of the IBM PC into thousands 

of new applications. The Micro PC features: 
@ Plug-in card @ ROM BIOS on board 

@ 8088 processor with optional 8037 
co-processor i 256K RAM memory 

m= 64K ROM memory @ CMOS version 
optional @ 4.77 mhz 

You can depend on Faraday to deliver 
100% PC BUS compatibility. We supply 
OEMs in telecommunications, office auto- 
mation, industrial automation, instru- 
mentation, manufacturing test equipment, 
medical instruments, point of sale, com- 
puter terminals and personal computing 
applications. 

For more information on the Micro PC 
or other Faraday PC BUS single board 
computers, call us at 408-749-1900. 

Faraday Electronics, 743 Pastoria 
Avenue, Sunnyvale, California 94086, 

TLX 706738. In England, TLX 847096. 
UUAUVAUUAANAT 







Faraday quality at V5 the size. 


IBM is a registered trademark of International Business Machines 
Corporation. 
Micro PC is a trademark of Faraday Electronics. 
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SOFTWARE 








transfer ASCII files during ses- 
sions. The software emulates and 
supports video memory-mapped 
software and DOS video-controller 
software by selecting forced emula- 
tion through a toggle within the 
program. With the program, you 
can run diagnostic routines, make 
program modifications, and provide 
software testing. It works with 
Hayes or compatible modems. Less 
than $300. 

Waid Business Consultants, 
1106 Clayton Lane, Suite 330W, 
Austin, TX 78723. Phone (512) 458- 
8176. 
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SYMBOLIC DEBUGGER 


Hard-Scope is an interactive source- 
based symbolic debugger package 
that works with the company’s Mice 
II in-circuit emulator. By providing 
a debugger that functions at the 
same level as the original source 
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Some items pending CSA and TUV. 


program, the program works with 
Intel chip-oriented Mice II for the 
8086, 8088, 80186, and 80188. Fea- 
tures include source-code interface 
and on-line listings; access to pro- 
gram variables with symbolic data 
reference; and high-level break- 
points, which you can set by refer- 
ence to user symbol name, line num- 
ber, variable equation, or absolute 
address. It also provides access to 
assembly-level debugging of in-cir- 
cuit emulator functions, on-line help 
messages, and command execution 
from macro function. The package 
runs on the IBM PC, PC/XT, or 
PC/AT using PC/UDI, an implemen- 
tation of the company’s universal 
development interface. It also 
works with the iRMX-86 operating 
system. With UDI package, $6700; 


Hard-Scope alone, $500. 


Microtek Lab Inc, 17221 S West- 
ern Ave, Gardena, CA 90247. Fhoue 
(2138) 538- 53869. 
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Listen to the Quiet at SAE. 


SAE is your silent partner in meeting FCC 
regulations at the lowest possible cost. 
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Switching transients are reduced to 
acceptable levels with the STE filters. These 
quality filters help meet VDE and FCC 

specifications. 


Special applications are no problem at 
SAE. SAE’s design group can provide the 
answer to custom mechanical or electrical 
requirements. 


Call or write for full information, including 
application aids. 


GRAPHICS SYSTEM 


The Hieroglyph report-production 
system integrates text processing, 
graphics, document aids, document 
filing, data handling, and production 
tools. Because the package uses a 
windowing environment, you can 
use it for Unix applications. By 
using a workstation, the software, 
and a laser printer or typesetting 
machine, you can perform in-house 
publishing. The package provides 
hardware and application indepen- 
dence, multiple window editing, 
B&W- or color-image production, 
access to Unix and GKS, and the 
ability to run concurrent applica- 
tions. It also furnishes CAD graph- 
ics functions, a spelling checker, 
proportional fonts, and a large font 
library. It runs on Sun Microsys- 
tems’ workstations. $2400. 
Prescience Inc, 820 Bay Ave, 
Suite 300, Capitola, CA 95010. 
Phone (408) 462-6567. 
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High performance filters provide high 
attenuation for low impedance loads and 
are designed to withstand severe EMI 
environments. 
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3520 De La Cruz Boulevard 


Santa Clara, CA 95050-1997 


CIRCLE NO 180 


(408) 988-0700 


EDN March 6, 1986 


WE DIDN’T MISS THE BUS. 


CONVERTER CONCEPTS ANNOUNCES 
AN ALTERNATIVE TO 
MATING YOUR STANDARD SWITCHER 
WITH A EUROCARD 








BUY OURS 





VMEbus APPLICATION. 





VMEbus ARCHITECTURE... when 
you decide to use it for your realtime 
application, wouldn’t it be easier if the 
power supply you specify was also in 
step with the same worldwide stand- 
ard?. .. the standard that combines 
Versabus architecture with European 
Eurocard/DIN connector standards. 

You bet it would be. That’s why Con- 
verter Concepts developed the VE 
Series: Versatron Eurocard VMEbus 
compatible switching power supplies 
ready to plug into a standard Eurocard 
enclosure. And sporting features that 
can make a deadline-besieged design 
engineer breathe a sigh of relief. 


AL Alabama (404) 263-9688, AR Ar- 
California (714) 859-3105, Northern 
Eastern Canada (416) 675-4490, West- 


orado (303) 773-2880, CT Connecticut 7H LEADER IN WIDE INPUT SWITCHER TECHNOLOGY 


887-2310, FL Central Florida (305) 


@ 100 watts total powers Meets 
UL478, 1012; CSA 1402; 
VDE0804, 0806, Class I SELV; 
IEC 380 

e@ Triple output — all adjustable 

e LED power-on indicators ° 
LED power fail detect and OVP 
indicators 

e Easy access front panel AC 
power switch « Closed frame 

@ 90 to 265 VAC or 100 to 380 
VDC input range. No straps, taps 
or jumpers required 

@ Options: ruggedization, 
thermal shutdown. 


There you have it. Industry standard 
configurations across the board to 
minimize confusion, reduce develop- 
ment cycles, and maximize acceptabil- 
ity where it’s most important: With 
your customer. A total systems ap- 
proach utilizing one of the most popular 
architectures available, powered by the 
leader in wide input switcher technol- 
ogy, Converter Concepts. 

Call Converter Concepts or our 
nearest representative for our 1986 
catalog and a 30-day evaluation unit. If 
you value performance, you'll be glad 
you made the call. 


Phone: 1-800-253-5227 


kansas (214) 681-1376, CA Southern 
California (415) 887-1620, CANADA 
ern Canada (604) 430-3680, CO Col- 
(617) 655-6080, DE Delaware (215) 
298-7748, Southern Flerida (305) 792- 


2211, Western Florida (813) 443-5214, GA Georgia (404) 263-9688, ID Idaho (801) 546-4837, IL Illinois (312) 398-5300, IN Eastern Indiana (616) 846-4980, Southcentral Indiana (513) 
890-8322, KY Kentucky (513) 890-8322, LA Louisiana (214) 681-1376, MA Massachusetts (617) 655-6080, MD Maryland (215) 887-2310, ME Maine (617) 655-6080, MI Michigan (616) 
846-4980, MS Mississippi (404) 263-9688, NC North Carolina (404) 263-9688, NH New Hampshire (617) 655-6080, NJ New Jersey (215) 887-2310, NY Upstate New York (315) 455-7346, 
New York City (215) 887-2310, NV Northern Nevada (415) 887-1620, OH Ohio (216) 238-5905, OK Oklahoma (214) 681-1376, OR Oregon (503) 292-0820, PA Western Pennsylvania 
(412) 823-5400, Eastern Pennsylvania (215) 887-2310, RI Rhode Island (617) 655-6080, SC South Carolina (404) 263-9688, TN Tennessee (404) 263-9688, TX Texas (214) 681-1376, 
UT Utah (801) 546-4837, VA Virginia (215) 887-2310, VT Vermont (617) 655-6080, WA Washington (206) 743-6641, WI Wisconsin (414) 259-1771, WV West Virginia (412) 823-5400, 
CONVERTER CONCEPTS, INC, INDUSTRIAL PKWY, PARDEEVILLE, WI (800) 253-5227 


WY Wyoming (303) 773-2830 
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Whatever your board specifications call for, PANDUIT connectors are in command _ 
ith reliability. With compatibility. And with | 
> Colin) ic<Toialalror-\i ok-(o1 ea) ode-laremel-s-110/ale-\-t-11-1¢- (alec (OM i=] Om el UR oo 


of the situation. With high quality. 


e HI-CON™ 2-piece hi-density Euro Card corinectors— 
DIN 41612, inverse and surface mount-<meet DIN, IEC, 
MIL specs—stretch designs for greater pin density — 
lok-Yo1 (-10 Mo)’ Lo (-t- 16-0) MB) |) rove) alat-voi(o)ale)geye Uleil le) 
experience —intermateable with AMP, Winchester and 
other DIN 41612 manufacturers. 


e LAT-CON™ .050” flat cable connectors— unique open- 
sided design slashes termination time and virtually 

eliminates rejects— meets MIL-C-83503—use for 

end and through connections— intermateable with 3M, 

T&B, AMP and others. 


e MAS-CON® IDC power connectors for mass termination 

of flat cable or discrete wire—.100” and .156” centerline 
— power ratings to 8 amps— interchangeable with AMP 
and Molex. 


« Complete line of Installation Tooling designed to lower your 


total installed cost. From manual tools to high-speed, 
automatic reel-fed systems for high-volume applications. 
Cut installation time up to 70%. 


Plus the best delivery in the industry! From stock 
to two weeks. 












Take charge of your boards with PANDUIT 
connectors. Call toll-free 1-800-323-2428 today 
Tale m-F-). qm ce) am Milalet- I c-Jalcelam 





ELECTRONICS GROUP 


Tinley Park, IL 60477-0981 + Phone: 1 (312) 532-1800 
In Canada: Panduit (Canada) Limited 
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This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 





ULTRA HI-DENSITY 
WRAPPABLE PANEL FOR 
IBM PERSONAL COMPUTER AT 


Series 403X wrap-type Prota-Pak panel for IBM 
Personal Computer AT accommodates 117, 
16-pin IC’s on ultra-high density .3.2.3.1 column 
spacing with single or dual voltage plane and 
37-pin D-Sub connector for peripheral inter- 
connections plus mounting bracket. 


Ph erHobe ELECTRONICS, INC. 


Prota-Pak Division 
7444 West Wilson Ave., Chicago, IL 60656 
Tel: (312) 867-9600 TWX: 910-221-2468 
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COMMON-MODE LINE CHOKES 


AIE Magnetics offers a standard series of common-mode 
line chokes in a wide range of current and inductance 
values. They reduce AC-line-conducted interference 
produced by SMPS with switching frequencies of 10KHz 
or greater. 

This cost-effective design features isolation of 3750 
VRMS and meets VDE, IEC, UL and CSA requirements. 
AIE Magnetics, 701 Murfreesboro Rd., Nashville, TN 
37210, 615/244-9024. 
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NEW! OMEGA 1986 PRESSURE MEASUREMENT 
HANDBOOK & ENCYCLOPEDIA 
featuring complete pressure measurement systems. 
Everything needed to measure, display, and control 
pressure is available under a single cover featuring 
transducers, strain gauges, accessories, recorders, 
digital readout meters, computer interfaces and 
more! All products are displayed in full-color com- 
plete with prices and specifications. This 264-page 
compendium is FREE! Write OMEGA ENGINEER- 
ING, INC., Box 4047, Stamford, CT 06907 or call 
203/359-7874. 
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1986 TEMPERATURE MEASUREMENT 
HANDBOOK AND ENCYCLOPEDIA 
OMEGA presents the industry with a new product 
and reference source! Over 750 full-color pages of 
top quality products for sensing and control. This 
complete source, the standard for temperature 
measurement and control lists all prices and 
specifications for every product. New this year is a 
full section devoted completely to relative humidity 
measurement. Send for your FREE! copy now. Write 
OMEGA ENGINEERING, INC., Box 4047, Stamford, 

CT 06907 or call 203/359-7874. 
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EE/EPROM PROGRAMMER...with 
Eraser...the ‘‘BEST”’ for $1295." 

DIGELEC Model 824 
@ RAM 512K, upgradeable to 2048K 
@ Programs 2716 to 27512, upgradeable 
@ MOS, CMOS, 40-pin micro P’s, no adapters 
@ Programs virtually all mfg’s, 220 + devices 
™@ Time-saving quick-pulse & Int. algorithms 
— Complete stand-alone editing, 16-char. display 
@ RS-232 Remote control, translation formats 
@ Optional IBM-PC/AT menu-driven S.W. 

*SPECIAL INTRODUCTORY PRICE 
PHONE 201-493-2420 

DIGELEC, Inc., 1602 Lawrence, Ocean, NJ 07712 


Also mfg of LOGIC, GANG, OEM, PC Board, 
& UNIVERSAL PROGRAMMERS 
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AutoNET 


Schematic Capture 
for PCB Design 
— PARTS LIST EXTRACTION 


— NET LIST EXTRACTION 
= SYMBOLS LIBRARY 
































AutoNET™ is an AutoCAD™ application pack- 
age. It enables schematic capture, parts and net 
list extraction along with back annotation and net- 
highlighting of aschematic drawing. Listings can 
be output in various forms for interface with PC 
routers, multi-wire and wire-wrap. Error checking 
insures design connectivity. The system provides 
efficient, cost effective schematic capture for 
AutoCAD users. 








for ordering information call... 


Price $995 
Demo $35 


GT Systems Ltd. 
8 Lenore Avenue 
Hicksville, NY 11801 
516-937-0784 (5) 
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smARTWORK® Circuit-Board-Artwork Software. For only 
$895, snARTWORK® lets the design engineer create and 
revise printed-circuit-board artwork on the IBM Personal 
Computer. Forget the tedium of taping it yourself or 
waiting for a technician, draftsman, or the CAD depart- 
ment to get to your projects. With smARTWORK® you 
keep complete control over your circuit-board artwork 
from start to finish. Call or write to Wintek Corporation, 
1801 South Street, Lafayette, IN 47904-2993. 
(317) 742-8428, (800) 742-6809. 
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NEW 
Data Acquisition 
& Control System 


The new YSI Data Grabber™ condi- 
tions, digitizes, linearizes, displays 
and transmits signals from up to 128 
sensors. It also communicates with 
computers, reports alarm conditions, 
has a 414-digit LED display but 
doesn’t cost a lot. Send for our 
catalog. 


from Yellow 
Springs. 









industrial Division 
Yellow Springs Instrument Co., Inc. 
Yellow Springs, Ohio 45387 USA 
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e Plastic and Shielded (metalized) Hood 

¢ Round cable; compatible with all major 
manufacturers’ 9, 15, 25, D-sub connectors, 
Strain relief cable size; up to .400”. 

e Flat cable; compatible with all major, 15, 25, 
37 PIN, D-sub. IDC connector, the strain relief 
with .050” cable and shielded jacked cable. 

¢ High performance, low cost, faster and 
easier assembly, two housing assembly nuts 
are preset in one side of hood. Designed to 
meet the FCC regulation of EMI/RFI. 

¢ Custom logo and custom design hoods 

available on request. 

ITC Electronics 
P.O. Box 9215, Anaheim, CA 92802 
(714) 971-4705 TLX 3719324 ITC 
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PROGRAMMABLE ACTIVE FILTERS 
FDI’s 848 Series digitally-programmable 
lowpass active filters feature 8-pole Butter- 
worth and Bessel transfer functions and are 
tuneable over a 256:1 frequency range. They 
contain 8-bit CMOS clocked ‘‘D”’ latches 
which can be digitally configured by the user. 
Ten models are available which span the 
frequency ranges from 0.1Hz - 25.6Hz to 
200Hz - 51,200Hz. 
Frequency Devices, Inc. 
25 Locust Street, Haverhill, MA 01830 
(617) 374-0761 
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8 Mhz 80286 
IBM PC/XT MOTHERBOARD 


¢ 9 Times Faster Than PC; 65% Faster Than AT 

¢ 1MB Ram On-Board; Zero Wait States 

¢ Optional 80287 Math Co-Processor 

¢ PC/XT Hardware & Software Compatible 

¢ Supports PC-DOS, Unix, Pick, CP/M-86, SMC OS 


WAVE MATE, Inc. 
14009 S. Crenshaw Blvd. 
Hawthorne, CA 90250 
(213) 978-8600 TLX 194369 
In Europe: Brussels 649-1070 TLX 61828 
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Versatile Lab Power Supply 


MODEL 3002A 


ow Lee 


e 0-30 VDC at 0-2A ¢ Adjustable current limit- 
ing © CV/CC operation © Excellent regulation 
e Ripple & noise —500 uV RMS e Built-in short- 
circuit and overload protection. Options: 10-lurn 
Voltage & Current Controls, $25 each. Electro 
Industries, 4201 W. Irving Park St., Chicago, IL 
60641 (312) 736-0999. 
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MULTIBUS: 


Your Time Has Come! 










The mSBX-241™ 
Multimodule is a 
robust, precision Real- 
Time Clock/Calendar 
in SBX format with on 
board battery backup. 


General Features: 
_] For high performance systems: 

no wait states or software overhead 
C] Attaches to all SBX and BLX compatible Multibus boards 
(] Programmable alarm clock and periodic interrupts 
CJ 12 or 24 hour time modes, in both BCD and binary format 
C] Internal 100 year calendar with leap year compensation 
C1 Selectable automatic Daylight Savings compensation 
C1 Contains fifty bytes of general purpose non-volatile RAM 
_] RMX-86/286 drivers supplied on diskette 


For more information contact: 


Medinova Corporation 


Intelligent Systems Group 
244 West Court, Palatine, Illinois G0067 
Telephone (312) 934-4700 


Multibus, Multimodule TM Intel Corp. 
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SOLVE DECOUPLING PROBLEMS 


MICRO/Q capacitors with special pinout 
configurations give superior noise 
suppression, design ease. Solve special 
decoupling, routing problems for 8-, 16-, 
or 32-bit microprocessors, ECL devices, 
and many other devices where power 
and ground are not at conventional 
positions. Rogers Corp., 2400 S. 
Roosevelt St., Tempe, AZ 85282. 
602/967-0624 
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ELIMINATE DECOUPLING CAPACITORS 













CAP-BUS® CAPACITOR/BUS BAR 
Eliminate the decoupling capacitors and the 
power and ground traces from your PCB for 
more reliability. CAP-BUS® has a distributed 
capacitance of .05 micro-farads per lin. in., at 
50 VDC with low inductance and low im- 
pedance. The capacitor and the bus bar have 
been joined together for CAP-BUS®; a more 
efficient capacitive decoupled power dis- 
tribution system, increasing IC density ona 
two sided board. 




























ELDRE COMPONENTS, INC. 1500 Jefferson Rd. 
Rochester, NY 14623 
(716) 244-2570 
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COMPATIBLE COMPUTER 


When you buy one of the following products 
at very affordable introductory prices. 


UNIVERSAL PROGRAMMER $1,595 
Programs EPROMS & PAL expandable 
to BI-POLAR and single chip micro 


LOGIC ANALYZER $1,795 
50 MHZ, 8 channel expandable to 32 channel 


GANG PROGRAMMER $1,295 
Programs 8 EPROMS with same data or 
different data. 


PROTOCOL ANALYZER $1,595 


Monitor and Simulator. 
ABOVE PRODUCTS AVAILABLE WITHOUT PC. 


Advanced Microcomputer 


Systems, Inc. 
2780 S.W. 14th St. 
Pompano Bch., FL 33069 
1-800-9PC-FREE 
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ITT Cross-Flow 
Blowers are 





Less air turbulence means less 
noise, fewer hot spots, and — in 
many cases — fewer cubic feet of air 
needed to do a given cooling job. 

ITT Cross-Flow Blowers are lower 
in profile, too, measuring only 2.3 
inches or 60 mm high. Blowers 
deliver 20 to 600 cfm. 


ITT Schadow Inc., a subsidiary of ITT Corpora- 

tion, 8081 Wallace Road, Eden Prairie, MN 55344. 
(612) 934-4400. 

For an ITT Schadow Catalog, Circle No. 221 


For Sales Engineer Call/Samples, Circle No. 220 


IBM PC to HP 
file interchange !!! 


1. PCLIF (Rev 2.5) - New release of 
the software utility that allows 
the transfer of files between an 
IBM PC and HP computers using 
floppy disks. 

5.25" transfers don't require 
any additional hardware ! 
3.5" disk transfers require 
an ISS FDD35 drive system. 
runs on the IBM PC, XT, AT 
and the HP Vectra. 

2. FDD35 —- An external 3.5" DS/DD 
floppy disk drive system for the 
IBM PC and XT. 

@ easy connect to IBM PC disk 
drive controller. 
@ can be used by DOS and PCLIF. 

———— TEENIE 
INNOVATIVE SOFTWARE SYSTEMS 

1611-D Crenshaw Blvd. Suite 122 
Torrance, CA 99569 
(213) 544-2465 
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MEMORY EXPANSION FOR 
INTEL EMV51 and ICE51 


MEM31. MEMORY EXPANSION UNIT 


Hardware: The MEM31 circuit board is installed be- 
tween the emulator and the target system. The 
MEMS31 board contains 16K of R/W memory. The 
memory can be expanded up to 64K. No external 
power supply is needed. 

Software: The MEM31 software automatically splits 
your object file into emulatory loadable units. They 
are then loaded into the MEM31 via the emulator. 
The price is $695 which includes PCB, floppy disk 
and documentation. 

NOHAU CORPORATION, 164 Calle Larga, Los 
Gatos, CA 95030 (408)374-1594. 
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For 
New Product News 
Call 
1-800-VIDEOLOG 


“It’s there when 
you need it: 


In Connecticut (203) 838-5100 


Videolog 
The fastest way to find 9 
electronic components. 
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FREE 
LVDTs 


for testing in™, 
your OEM design. 


No one beats Robinson-Halpern 
price/performance. 
Call us now for fast solutions 
to your requirements. 


1-800-323-7115, ext. 102 


i (In PA, call 1-800-323-7114) 





Robinson-Halpern 
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WRITE OR CALL FOR SAMPLE 
Low Cost Tempilabel° Temperature Monitor. 


Tempilabel” Movin” 


38 C 43 C 49C 54 C 






oheid NJ USA 


8€ 00L-Vb ON 


100 F 110 F 120 F 130 F 
CENTERS TURN BLACK AT RATING SHOWN 






So Play 


140°F 150°F 160°F 170°F 180°F 190°F 200°F 210° 


How to put alow cost 
temperature gauge 
on everything. 


Label’s center spot turns black when surface to which 
itis affixed reaches specified temperature. Single- or 
multi-spot labels with pre-determined increment of 
ratings: 100°F (33°C) to 600°F (316°C). 1% accuracy 
guaranteed. 1 thru 8 ratings on each monitor with 
various increments. Self-adhesive, removable. 
TEMPIL DIVISION, Big Three Industries, Inc. 

2901 Hamilton Bivd., South Plainfield, NJ 07080 
Phone: (201) 757-8300 Telex: 138662 

GSN VT RNS REA ERT LT TT EIS ET UE ASTD LS I TT AMET 
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One basic +/-4'/2 digit VDC mainframe does it all. We add any 
one of 7 displays. L.E.D. or L.C.D. 3 or 41 with or without 
dummy digit, plug in analog signal conditions OHMS, 
AUTORANGE, A.C. AVERAGE, INTEGRATION, STRAIN- 
GAGE, CURRENT LOOP, A.C. RMS, R.T.D., FREQUENCY/ 
RPM or THERMOCOUPLE. At your option we add an EX- 
CITATION AND ANALOG OUTPUT board, plus B.C.D. 3T, 
COMPARATOR, PEAK & HOLD, etc. and give you plastic or 
metal 1/8 DIN/NEMA case. Connectors are screw type and 


flat cable. 
“‘ULTIMA 200”’ 
Tucson, AZ 85714 
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I.M.C., 4016 E. Tennessee Street 





GO WITH THE BEST... 
LOW COST 8-BiT 

SUPPORT SYSTEM FROM TEK. 

TekMate provides many standard 
features that you might not expect of 
a low-cost 8-bit support system. For 
less than $10,000 TekMate delivers 
real time transparent emulation 
allowing you to analyze microproces- 
sor activity without stopping the pro- 
totype. Call 1-800-342-5548 or write: 
Tektronix, SDP Division, P.O. Box 
14752, Portland, Oregon 97214. 
CIRCLE NO 244 
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High Resolution CAD 
on IBM PC 


e 1024x768 or 640x400 
Color Graphics 

e Graphics Editor Electronic Design 

e PCB & IC Design 

e¢ Schematic Capture 

e Interfaces to SPICE, SCICARDS, 
GDS II, Gerber 

e 9-State Logic Simulator for PC 
and VAX 


Sees ARABS S 









SE ASSL Sees 
NAARAAARAAD 








MC68020 SINGLE-BOARD COMPUTER 
The GMX Micro-20 SBC provides the basis for a 
powerful, compact 32-bit computing system; in a 
5.25" form-factor package: a 12.5MHz MC68020, 
2MB of RAM, 4 serial ports, an 8-bit parallel port, 
floppy disk controller, SASI interface, time-of-day 
clock w/battery, and an optional MC68881 floating- 
point coprocessor. It includes Motorola’s 020Bug 
monitor/debugger and hardware diagnostics in 
PROM. $2200.00 (qty 25). Also available: A PROM- 
able real-time, multi-user/multi-tasking operating 
system, and complete systems with cabinet, power 
supply and floppy/hard disk drives. 
cmxX 
1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 

(312)927-5510 TWX 910-221-4055 
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a Chancellor 
= 2 a Computer 
SS SS ==> Corporation 
1101 San Antonio Road 
Mountain View, CA 94043 
800/222-2660 
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MODEL 1Q-180 FROM DIGITAL MEDIA 


POWERFUL AND INTELLIGENT, TRULY 
PORTABLE UNIVERSAL PROGRAMMER 






STD 80188 COMMUNICATION CPU 


SCC-188 STD BUS SINGLE BOARD COMMUNICATION 
COMPUTER features the 16-bit 80188 CPU which offers more 





















® Programs PAL,PLE, IFL. PROM. EPROM, & DMatic mode eliminates operator 









than twice the performance of the 8088. The card features a EEPROM including MOS, CMOS, caused errors 
two channel Serial Communication Controller (SCC) with both . cay eee ® bocca of reversed oF 
RS232 and RS422 receivers and drivers. Networking is sup- ® Emulates 32K x 8 EPROM/PROM a daiksbiclie sameeren 












ported with rates up to 1.2 Mega bits/sec. Other features 
include REAL TIME CALENDAR CLOCK, twochannel DMA 
CONTROLLER, INTERRUPT CONTROLLER, three 16-bit 
TIMERS, 256K BYTES on-board MEMORY capacity, and 
MORE. Fully buffered and true STD BUS COMPATIBILITY. 
Single quantity 5 MHz version $549. 


R.L.C. ENTERPRISES 
1117 Hillview Drive 
Milpitas, CA 95035 

(408) 946-7471 
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™ C\ C\ Software 
Quelo® Development 
7 ~ Tools 


Quelo Assembler Packages are Motorola compatible. 
Each package includes a macro assembler, linker/ 
locator, object librarian, utilities for producing 
ROMable code, extensive indexed typeset manuals 
and produces S-records, Intel hex, extended TEK hex, 
UNIX COFF and symbol cross references. Portable 
source written in ‘‘C”’ is available. It has been ported to 
a variety of mainframes and minis including VAX. 


68020 Assembler Package 
For CP/M-86, -68K and MS/PC-DOS ........ 


68000/68010 Assembler Package 
For CP/M-80, -86, -68K and MS/PC-DOS..... $ 595 


68000 “C” Cross Compiler 
For MS/PC-DOS by Lattice, Inc. 


With Quelo 68000/68010 Assembler Package $1095 
With Quelo 68020 Assembler Package ...... $1250 


® Software updatible for new devices ® Stand-alone operation for flekd service 

® RS-232 with automatic Baud rate adjust —_& Lightweight (2.5 Ib) and portable 
between 300 and 19.200 Baud (10 x 6 x 07 inches) 

@ Supports JEDEC and Intex Hex formats @ 32 character LCD display 

@ Built-in ultra fast logic interpreter DML! ® Part numbers and operating modes 

® Buill-in data manipulation commands selected from menus ‘ 

® Fast/intelligent algorithms for EPROMs —®@ Tested by MMI, Tl and National 

& Can drive automatic handlers and Semiconductor 

Gang Adapter 


























Digital Media, inc. 3478 Gibraltar Avenue « Costa Mesa - CA 92626 + USA + (744) 751-1373 
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DUREL™ E.L. LAMPS FROM ROGERS 


Durel E.L. lamps give you compact, 

cool, low-wattage light in any shape. 

Rogers gives you the design edge with: 

e Prototypes as quickly as two weeks. 

e Fast production order turnaround. 

¢ Brighter lighting than many ordinary 
E.L. systems for safety signage, 
backlighting switches, keyboards, 
























Call Patrick Adams today: Quelo, Inc. 
2464 33rd W. Suite #173 
Seattle, WA USA 98199 











Phone 206/285-2528 instruments. 
COD, Visa, MasterCard Telex 910-333-8171 
TE EE ers eT eo ee Rogers Corp. 
Trademarks: CP/M, Digital Research; MS, Microsoft Corporation; Quelo, P.O. Box 700, Chandler AZ 85224 
Quelo, Inc. 602/963-4584 
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OPTICAL TABLETS & JOYSTICKS 
OPTICAL ACCURACY 
OPTICAL RELIABILITY 


Compact Components, Mil Spec Subsystems, 
Complete RS 232C Systems 





Lightgate’s Puck™ Pointer 2 and 3 axis optical 
tablet/joystick with built-in optical switch meets 
military specs for temperature and ruggedness 
in alow cost package. 


Digital outputs with Resolution from 100 to 16,384 
parts. 


Costs as low as $10 (component) to $160 (com- 
plete RS 232C system). 


LIGHIGAI= 415 653 8500 


6300 Telegraph Avenue, Oakland, CA 94609 
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THE CY360 INTELLIGENT 
WAVEFORM SYNTHESIZER 


offers the most powerful and flexible 
source of audio and low frequency 
waveforms. Stored program 
generation of both 

standard and 

user defined 


simple TTL 

interface to any *~ 
microcomputer I/O port. wy 
ASCII and Binary programmable. 
24 Instructions. $195 (80/100) 


Cybernetic Micro Systems NAN 
P.O. Box 3000, San Gregorio, CA 94074 \ 


(415) 726-3000 Telex: 171-135 attn: Cybernetic. 
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6800/6809 


Micro Modules 


Wintek Corp: 

4804 South Street 

Lafayette, IN:47904 
“947-742-8428 


800-742-6809 
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CADD for $99.95 
GENERIC CADD is a sophisticated 
& easy to use Computer Aided 


Drafting/Design program for PCs. 


GENERIC CADD Features: 
Drawing Layers © Component Libraries 
Component Libraries ¢ User-Defined Fonts 
Video & Digitizer Menus ® Color Graphics 


Other Available GENERIC 
Software: 
AUTOCAD™ file conversion for $24.95 
Dot Matrix printer/plotter option for $24.95 


Call 1-800-228-3601 to order 
No dealer calls, please. 

MC, VISA, COD. Add $3.00 for shipping 
60 day money back guarantee 
GENERIC SOFTWARE 
13250 NE 40th St. 

Bellevue, WA 98005 
(206) 885-5307 





CIRCLE NO 254 





INTRODUCING THE FIRST HD64180 
SINGLE BOARD STD BUS COMPUTER 


WinSystems offers the powerful Hitachi 
CMOS 64180 enhanced processor compatible 
with 8080/Z80 software. Features include 
512Kb memory addressing, 2DMAchannels, 
4 RS232/RS422 serial I/O, 2 16-bit timers, 
hardware multiply, & watchdog timer on the 
LPM-SBC5. Supports RAM, EPROM, & 
EEPROM. Available in NMOS/TTL or CMOS 
onthe STD Bus. WinSystems Inc., P.O. Box 
121361, Arlington, TX 76012. 817/274-7553 
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LCD MATRIX 


* Rv Total Copy Cell 


128X276 PIXEL 46 COLUMN X 16 LINES 


Pe oA 
“Ge “li 
both paNs 


As low as $30 per set in large quantity 
* Toshiba & Hitachi alpha/graphic display panels 
* 80.0 x 160.0 mm viewing area 
* High contrast reflective - variable viewing angles 
* OKIdata refresh driver board populated with: 

14 - MSM5839GS 

2 - M5238GS 

1 - C324G 

. 
Computer Parts Mart 
3200 Park Blvd. Palo Alto, CA 94306 
415-493-5930 


| ———_ 
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SBC88 DEVELOPMENT AND 
RK CONTROL SYSTEM ~4 







WRITE IT - RUN IT - ROM IT 


An 8088 based single board computer that is so simple to use, you will 
be developing applications programs the first day! 
e Choice of 8K BASIC or FORTH += ® RS-232 terminal and 
in ROM parallel printer port 
e 8 channel, 8 bit A/D converter 7 current sinking outputs 
¢ Two 8 bit input ports rated at 500 mA, 50 VDC 















Two 8 bit output ports e Up to 32K of user memory 
e Time of day e Onboard EPROM programmer 
e Floating point UNIFORTH 

available 


*INVENTORY REDUCTION SALE 
SBC88-2K $129, while stock lasts 
*SBC88-8K $199 ($59/1000) 


Vesta Technology, Inc., 7100 W. 44th Avenue, Suite 101, Wheatridge, 
CO 80033 (303)-422-8088. 
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68020 


Big Performance Boo st! 







e 500% plus performance. e Plugs into any existing 
68000/68010 socket. ¢ On-board 68881 floating point 
math coprocessor chip. ¢ Runs all 68000/68010 pro- 
grams. e Great for prototyping the 68020 CPU & 68881 
floating point math coprocessor. ¢ 222% Performance 
improvement over the 68000 at 12.5 mhz; the EDN 
linked list insertion Benchmark showed at 248% 
improvement. 


Computer System 
Associates, Inc. 


7564 Trade St., San Diego, CA 92121/(619) 566-3911 
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Free Engineering Software Brochure 
Micro-CSMP simulates any system including: 
¢ Control and Servo systems ¢ Robotics ¢ High 
Order Filters « Chemical Processes ¢* Stress & 
Strain. A full implementation of IBM’s S/360 CSMP, 
Micro-CSMP produces graphical results in minutes, 
typically requiring 10-20 lines of input. LSAP 
analyzes linear systems producing Bode, Nyquist, 
and Transient Response plots, and Root-Locus 
diagrams. Micro-CSMP is $900, LSAP is $450 for 
PC-DOS or MS-DOS systems. California Scientific 
Software, 25642 Hazelnut, El Toro, CA 92630 (714) 
581-7654. 
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Digital outputs in Binary, BCD or Gray Code 
(directly computer compatable) requires no 
signal conditioning or buffering amplifiers. 
Available stroke lengths 1, 2, 4, 8, 12, 24, 36 
and 48 inches. 

The VERNITECH Linear Encoder is pre- 
aligned and extremely rugged, suitable for 
industrial environments. Accuracies to .003 
inches can be acheived. 

Call or write VERNITECH, 300 Marcus 
Bivd., Deer Park, New York 11729 e 
516-586-5100 ¢ TWX 510-227-6079. 
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Data Switch Boxes 
for RS232 or Centronics 


Model DU2500 Model DU3600 


High quality at a low price achieved through volume 
production and unique design. Gold-plated push 
button switches are sealed and have self-wipe 
action. Milgrade PCB ina custom-molded case. 
Available only in two positions RS232 type switches 
all 25 lines (Model DU2500): $59.00. Centronics 
type switches all 36 lines (Model DU3600): $79.00. 
Add $4.50 shipping. Other cables and switch box 
series are available, ask for catalog. To order call: 


1-800-343-1455 


ted rence 
1755 Osgood St. Rte 125 
No. Andover MA 01845 
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Telecom ICs 


Covering the full spectrum of your 
telecommunications needs 


@ Call Progress Detectors and Generator 
CMOS detectors for telephone system tones 
(dial tone, ringback, busy, special informa- 
tion); CMOS generator for standard call 
progress tones. 

m DTMF Receivers 
High-quality receivers for all applications. 

mw MF Receivers and Generator 
CCITT RVR2 receivers; CMOS generator. 

m DC Signalling Products 
Line sense relay; Dial pulse counter and 
hook status monitor; Binary input pulse 
dialer. 


TELTONE’ 


Teltone Corporation 
10801 - 120th Ave. N.E., Kirkland, WA 98033-9974 
Phone (206) 827-9626 TWX 910 449-2862 
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NOISE NOMOGRAPH | 
SEYMOUR § SCHNEIDER - 





Paper describes how to 
convert excess noise 


A Noise Nomograph will help you 
convert excess noise ratio (ENR) 
and »VV Hz to power densities and 
voltages across a specific load im- 
pedance. The paper details how you 
can express the output of a noise 
source in different ways, depending 


on system and system frequency. 
Various examples are included. 

Micronetics Inc, 36 Oak St, Nor- 
wood, NJ 07648. 
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Catalog of 
surface-mount parts 


This 28-pg brochure on _ surface- 
mount devices describes surface- 
mount technology and its develop- 
ment, and the advantages it offers 
over through-hole mounting. The 


om Ba) =a 610] 0) Ried, (0) [= 


OF WISE 


» DECISION 


MAKERS.” 


Monit 


SY - ae 


“CMOS 8000 SERIES 


CA80C85 
CA82012 
CA82C54 
CA82C59 
CA01C50 


8-bit 8085 Compatible Microprocessor 
8-bit 1/0 Port 

Programmable Interval Timer 
Programmable Interrupt Controller 
Clock/Calendar 


For complete information on commercial and military options: 


Call Nick Deeble at (613) 836-1014 


CALMOS. 


Calmos Semiconductor 
20 Edgewater St., Kanata, Ont., K2L 1V8 Tlx: 053-4501 
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document provides package draw- 
ings and information on thermal 
characteristics and reliability for 
the manufacturer’s surface-mount 
parts; plastic leaded chip carriers 
and pin grid arrays are highlighted. 
Product descriptions and availabili- 
ty information are given in tabular 
format. Also included are pinout di- 
agrams and a short section on de- 
signing for testability. 

Monolithic Memories, 2175 Mis- 
sion College Blvd, Santa Clara, CA 
95050. 
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Catalog provides 
transformer specs 


The 24-pg Catalog G85, Transform- 
ers, contains: ‘techni al and specinica- 
tion details. of the company’s power 
transformers, Metuding its interna- 
tional series. Tifustrated with photo- 
graphs, dimensional drawings, and 
exploded-construction views, the 
catalog also describes flat-head and 
miniature plug-in power transform- 
ers in both large-output and pc- 
board sizes. In addition, it covers 
filter chokes, dual chokes, step- 
down auto transformers, and power- 
isolation transformers. One section 
explains how to specify power- 
transfomer and filter ratings. 
Signal Transformer Co Inc, 500 
Bayview Ave, Inwood, NY 11696. 
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Telecommunications needs 
addressed in booklet - 


Solid-state solutions for telecommu- 
nications needs is the subject of this 
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We're not just one 
the biggest suppliers 
power devices, we're the friendliest. 


We mean business. Just send us your car 
and a note explaining how your compan 
uses power discretes. If you qualify, we'll 
send you a free $100-value 9-drawer Power 
Pak case containing 60 of the industry’s 


most popular power discretes. 
Better hurry! We've got thousands of 
Power Paks, but they'll go fast. 


Pre-qual programs, indepth tech notes, 


nationwide distributors and Reps, free 


power discretes -- SGS is backing engineers 
with everything it takes to make your job 


easier. That’s why we're known as The 
Friendly Power. | 


Most suppliers 
sell their power dis- a 
-cretes.SGS is willing The 
to give them away 

to prove a point: 












of 
of 


SGS SEMICONDUCTOR CORPORATION 
1000 East Bell Road, Phoenix, AZ 85022 (602) 867-6100 






Send me your Free Power Pak Sample Case, plus 


technical info. | have enclosed my business card 
and a note explaining how I use power devices. 


Have a Friendly Power Rep call. 






Name 





Title Phone 











Company 


Address 





City State Zip 
EDN: 3/6/86 Offer expires 45 days from this issue date 











The Friendly Power is a trademark of SGS Semiconductor Corp. 
© 1985 SGS Semiconductor Corp. 
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4-pg brochure. Shrink Your Board data-communication ICs, Manches- 
Size with Harris Telecom ICs high- ter encoder/decoders and adapters, 
lights the manufacturer’s voice- and programmable asynchronous inter- 
data - communication devices. faces, serial controller interfaces, 
Among the voice-communication UARTs, and programmable bit-rate 
components described are PBX ICs, generators. Request the brochure 
CMOS coder/decoders, PCM filters, on letterhead. 

and speech-processing continuously Harris Semiconductor, Box 883, 
variable slope delta (CVSD) modu- MS 53-035, Melbourne, F'L 32902. 
lation devices. Also covered are INQUIRE DIRECT 





App note simplifies 
A/D-converter evaluation 


This application note, AN-101, 
Cross-Plot Generator Allows Quick 
A/D Converter Evaluation, explains 
that the cross-plot generator pro- 
vides a simple approach to A/D- 
converter evaluation. The test 
method described yields four types 
of data: missing-code identification, 
dynamic response, converter code 
width, and system noise. According 
to the publisher, the system uses 
basic test equipment, simple logic 
and timing, and is compatible with 
converters of any resolution. 


ae Piécision: Monelituirs inc, Lit- 
NOW! On-Line, On-Board, Built-In ace Dent, "BE 58020, Santa 
Test and Troubleshooting 2 ich 


You can now design powerful new features into your products 

with LSTI’s revolutionary Testability Chip Set. It gives you: 
#® Built-In Fault Isolation 
@ Built-In Visibility and Control 
@ Built-In Cost Reduction 

Whether you’re designing with SMT or through-hole technology, 
the Testability Chip Set gives you full speed on-board windows into 
your functional circuits. With added visibility and control, test and 
troubleshooting times can be reduced by 40% or more in engi- 
neering, production and service. 

No complex or expensive fixturing is needed. And with the Test- 
ability Chip Set you receive a complete Implementation Guide 
showing you exactly how to best implement this new* testability 
system for your particular design requirements and board config- 
urations. 

Stay on target with faster, better, lower cost testability. Phone us 
now at (408) 374-3650 to get your hands on 
the SMT Testability Chip Set and Implemen- 
tation Guide. 

It’s hard to find fault without us. 
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mee App note covers 
LOGICAL power hybrids 
96 Shereen Place This 4-pg application note describes 
pide aap Suite 101, Campbell, CA 95008 the materials, packaging, and fabri- 
INCORPORATED | (408) 374-3650 ¢ Telex: 172867 cation processes of the manufactur- 
“Patent Applied For er’s power hybrids. Hybrids take on 
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ifiutomated 
iDesign and 


IMEngineering for 
MtElectronics West 


March 11-13, 1986 
Moscone Convention Center * San Francisco, California 








WHERE THE FUTURE OF 





ELECTRONICS DESIGN BEGINS TODAY. 


By the end of this decade, the majority of 
IC, logic, and printed circuits will be 
designed and engineered using CAE and 
CAD technology. Prepare yourself for the 
dramatic impact these major technolog- 
ical advances will have on the electronics 
marketplace. 

ADEE™ West ’86 is a major conference 
and exhibition dedicated to helping you 
learn how to use CAE and CAD tools to 
design electronic circuits faster and more 
profitably. 

This important event puts you in touch 
with the nation’s leading engineering 
minds...as well as the major CAE and 
CAD vendors in the industry. 

Complementing the CAE and CAD 
equipment demonstrations will be a com- 
prehensive technical program designed 
to enhance your technical awareness 
and professional advancement. 

The ADEE™ West ’86 technical program 
has been developed by Andrew Rappaport, 
president of the Technology Research 





Group, and is divided into the following 
tracks: 
e CAE/CAD Management 
e System Configuration 
e Semicustom IC Design 
e Simulation/Test 
e Systems Packaging 
For more information on ADEE” West 
‘86, call (312) 299-9311. 


Organized by 


Cahners Exposition Group 

CIG Cahners Plaza 
“1350 East Touhy Avenue 

P.O. Box 5060 


Des Plaines, IL 60017-5060 





Sponsored by 

ED Electronic Technology for 
Engineers and Engineering 
Managers 


Endorsed by these leading publications 


- Electronic Business - Design News 
- Electronic Packaging +* Semiconductor 
and Production 


International 
oo 





LOOKING 





FOR 
A 





JOB? 





Let EDN help. 


EDN's career 
opportunities 
will keep you 
up-to-date on 
job openings 
over 
the country. 


Turn to page 338 
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power describes how these chip- 
and-wire devices have low thermal 
resistance from semiconductor junc- 
tion to hybrid case, and how they 
have low electrical resistance in the 
circuit path. The note also shows 
how you can use power hybrids to 
minimize circuit size and weight. 

ILC Data Device Corp, Market- 
ing Dept, 105 Wilbur Pl, Bohemia, 
NY 11716. 
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Military [Cs characterized 


The 480-pg Military Products 
Databook contains specifications for 
the manufacturer’s monolithic and 
hybrid ICs that comply with MIL- 
STD-883C, Rev C. Included are 
such products as A/D and D/A con- 
verters, op amps, and both analog 
and digital signal-processing compo- 
nents. The book provides general 
and detailed specs, as well as a 
MIL-M-38510 cross-reference, a 
product-selection guide, a glossary, 
package specs, and a model-number 
index. 
Analog Devices, 70 Shawmut Rd, 
Canton, MA 02021. 
Circle No 429 


VME Bus reference covers 
standards and products 


This designer’s guide covers VME 
Bus systems and standards. The 
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Who manages the power in 


Harris Hybrid and 
Avionic Test Systems? 





1 





The Harris Corporation Government Support 
systems Division builds automatic test systems as 
part of their advanced maintenance support 
program for many of the U.S. Navy’s most complex 
weapons systems. 

Kepco's Series ATE Power Managers, interfaced 
to an IEEE bus through Kepco Series SN Digital 
Programmers, manage all controlled power 
requirements in Harris’ Hybrid and Avionic Test 
Systems, furnishing the critical programmed test 
voltages to the unit under test. 

Kepco Power Managers are fully programmable 
for both voltage and current through their entire rated 
range, and can deliver full-rated current and full- 
rated voltage at the same time. 

For your ATE requirements, unipolar or bipolar, up 
to 2000 Volts and 1000 Watts, consider Kepco’s 
versatile Power Managers. 


a ee 
__ _ ; 


.. 


This Harris AN/USM-484 Hybrid Test System 
incorporates 10 Kepco power supplies: 


@ three Kepco ATE 36-3M (0-36 Volts, 0-3 Amps 
@ three ATE 100-1M (0-100 Volts, 0-1 Amp 

@ one ATE 25-4M (0-25 Volts, 0-4 Amps 

@ one ATE 6-10M (0-6 Volts, 0-10 Amps 

@ one ATE 15-6M (0-15 Volts, 0-6 Amps 

@ one ATE 55-2M (0-55 Volts, 0-2 Amps 


Programming these Power Managers to the 
appropriate test levels are one single channel Kepco 
SN 488-121, and four dual channel SN 488-122 digital 
interfaces that read their instructions from Harris’ 

IEEE 488 bus and provide optically isolated 
commands to the Kepco Power Managers. 


Write Dept. HOF-12, KEPCO, INC. 
131-38 Sanford Avenue 

Flushing, NY 11352 USA 

(718) 461-7000 

TWX # 710-582-2631 

FAX: (718) 767-1102 
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SN ECON ID a PRAT RA US SRS AS TG arn 


6-pg document covers the VME Bus 
development environment and se- 
lection criteria for both hardware 
and software products. It includes a 
summary of such typical VME Bus 
products as processors, memories, 
I/O devices, mass-storage units, and 
other parts. It also contains a 1-pg 
VME Bus primer. 

Plessey Microsystems Inc, 1 


Blue Hill Plaza, Pearl River, 
10965. 


NY 
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Glossary focuses on 
machine vision 


This 96-pg glossary defines ma- 
chine-vision terms for those individ- 
uals using or planning on using such 


When you rent test equipment from us you dont 
get just the equipment. You get the company. 
UMopelatsi(aelaatsialam(slaltclicmmmalom(2r-(e]|alemere)ag)er-lana 
Ail ats\maalstclatsy e)cers\e(>)mr-lalemel>1-)e\-1mlaly(-ale) aye 

The latest equipment. The best quality 
equipment. Delivered on time. Better value. 
Better support. It also means the most flexible 


terms in the business. 
Rent. Buy. Lease. 

(Cre lmial=nece)an) ey-laly 
UowelatsiUlaasial@m s)aitclicn 


We wrote the book on test equipment. 
The 1985 U.S. Instrument Rentals 
Product Guide. Test, Telcom, MDS, 
CAE...Phone for yours today. 
(800)-824-2873 


OMPAN 
FOR RENI. 


(800)-824-2873 


United States Instrument Rentals, Inc. 


US 


A U.S. Leasing Company 
2988 Campus Dr., San Mateo, CA 94403 
(415) 572-6600 





Stop by and see us at ADEE West, Booth #141 
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technology. The glossary, which 
contains more than 700 terms, is 
published by the industry’s ma- 
chine-vision trade group for $9 ($7 
for AVA member companies); dis- 
counts are available if you order 10 
or more copies. 
Automated Vision Association, 
Box 1366, Dearborn, MI 48121. 
INQUIRE DIRECT 


Rad-hard products listed 


Describing to what level major 
high-tech systems can be protected 
against radiation, Radiation Effects 
on CMOS covers ionization radia- 
tion, types of radiation, and radia- 
tion hardness. The brochure in- 
cludes a list of the manufacturer’s 
rad-hardened custom, semicustom, 
and specialized circuits. Among the 
CMOS parts are »Ps, memory de- 
vices, multiplexers, bus-interface 
circuits, and op amps. Also included 
are analog switches, gate arrays, 
and a standard-cell family. Request 
via letterhead. 
Harris Corp, Box 888, MS 
53-035, Melbourne, FL 32902. 
INQUIRE DIRECT 


Catalog highlights 
DEC-compatible products 
Featuring Q Bus-, Unibus-, Micro- 
VAX- and VAX-compatible prod- 
ucts, this catalog provides prices, 
photographs, and operational/func- 
tional descriptions of the manufac- 
turer’s products. The catalog de- 
scribes advances in communications 
processing, multiplexing and data 
transmission, ultrahigh-speed mass- 
storage and other memory-device 
controllers and subsystems. The 
book also covers the manufacturer’s 
traditional product line of peripher- 
al-device controllers, communica- 
tions interfaces, general-purpose 
and foundation modules, interpro- 
cessor links, and bus switches. 

MDB Systems Inc, 1995 N Bata- 
via St, Orange, CA 92665. 
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Cost Driven Connectors. Low cost reliability. 


Viking introduces the simple, 
complete answer to the problem of 
low cost reliability in card edge 
connectors: a combination can- 
CAV cial ol <r lismorelaltcei@-laremial-atilon 
plastic insulator. We've designed 
an entire line of card edge connec- 
Col e-e-lgelelalemialt-merelaler-se)@- lars 
automated its production. 

Then named it Cost- Driven. For 
obvious reasons. 

This simple design brings 
prices down, yet retains the un- 
rofolatlelcelutieciisce melts miolm@ dalle! 
Viking is known. This kind of 
reliability has resulted in accred- 
itation, ship-to-stock, and Just- 
In-Time programs with major 
companies. 

AM al t-{-Morolalat-teaColg-e- lace ol ac) ley-[0/-16) 
to provide a minimum of 100 grams 
of normal force per contact, 

ES-1U lalate me-iitclel(omorelalal-cea (oar) 

in worst case conditions. The 
bifurcated contacts provide added 
EtTU ec Laver misleolecelame-celllarer-laces'A 
And the connectors are U.L. listed, 
not merely “material approved”. 

Standard dimensions make 
alu mialccigeiarclare(r-lel(cm Wit muiceys) 
rofelalal-teiCole-melam-iiiilit-lme lace 
spacings. And they’re available in 
a variety of mounting styles. 


For the IBM PC AT'” mother- 
olor Ieem-laremerelislet-lalel(-ae]gelel) (ote 
here’s the simple, complete 
way to eliminate the need for two 
end-to-end connectors: Viking’s © 
18 plus 31 position dual card slot 
connector. It reduces installation 
costs. Reduces material costs. | 


And it can be packaged for auto- | 


matic assembly. 


Get complete details on Viking 5 : A 


“CD” connectors, along with 
specifications and prices. 
Call or write today. 


Efficient Connections With Viking 


criTon AYA; 


Criton Technologies: 
Electronics and 
Defense Group 


Viking Connectors Co. 
21001 Nordhoff Street 
FO. Box 2379 

Chatsworth, CA 91311 
(818) 341-4330 
TWX: 910-494-2094 


PC AT is a registered trademark of IBM. 
(¢) 1985 Viking Connectors Co. 
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Tokin Corporation 
Head Office: Hazama Bidg., 5-8, Ni-chome, 
Kita-aoyama, Minato-ku, Tokyo 107, Japan 

Tel.: Tokyo (03) 402-6166 Telex: 02422695 TOKIN J 
Tokin America inc. 

2261 Fortune Drive, San Jose, California 95131 
U.S.A. Tel.: 408-946-4887 

You can reach our agents by phone: 
London (01) 837-2701; Paris (1) 534-7535: 
Milan (0331) 67-8058; Munich (089) 59-4621; 
Seoul (02) 777-5767: Taipei (02) 731-1425: 
Hong Kong (3) 31-5769; Singapore 747-8668: 
Sydney (2) 922-7566 
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As issue of EEs’ career guidance heats up, 
companies take steps to orient young recruits 


Deborah Asbrand, Staff Editor 


Orientation programs for entry-lev- 
el engineers, long a tradition of 
large companies, are taking on a 
new look. Now, instead of offering 
new employees a morning’s lesson in 
the company’s inner workings and 
then handing them a company man- 
ual, large electronics companies are 
expanding their orientation sessions 
to provide newcomers with a thor- 
ough knowledge of the company and 
its industry, and of engineers’ roles 
within the company. In some cases, 
these orientation programs include 
graduate-level courses. 

A variety of influences have prod- 
ded industry to improve its training 
of engineers fresh out of college. 
These influences include industry’s 
recognition of its own training re- 
sponsibilities, electronics compa- 
nies’ desire to remain competitive, 
and mounting criticism that under- 
graduate engineering programs are 
not providing sound professional 
preparation. 

At an IEEE conference on engi- 
neering careers held last fall, debate 
became heated about whether the 
responsibility for arming students 
with realistic career information lies 
with teachers, counselors, or indus- 
try. Those who support the inclu- 
sion of practical, nontechnical ca- 
reer information in undergraduate 
programs say that, without such 
information, colleges are turning 
out graduates unprepared for pro- 
fessional careers. 

“Orientation for young engineers 
is extremely important so they 
know where they are and what 
they're supposed to do,” IEEE 
president Bruno Weinschel told the 
conference audience. “We have the 
brightest young people entering the 
profession . . . but we’re not orient- 
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ing them well enough. More than 
75% of bachelor of science gradu- 
ates are going into industry, but 
fewer than 50% of engineering fac- 
ulty has industrial or work experi- 
ence.” 

For their part, electrical-engi- 
neering deans and department 
heads say their crowded teaching 
schedules do not permit the addition 
of any courses on career issues. 
Two-thirds of the deans and depart- 
ment heads who responded to a re- 
cent IKEE survey say a course on 
professional awareness should not 
be incorporated into undergraduate 


NEW PRODUCT 
DEVEL OPMENT 


COMPANY \o02 2.5 
HISTORY ane, 


ewe fe 
oo 


curricula. Seventy-eight percent 
prefer to see career information 
passed along to students through 
seminars or student-sponsored ac- 
tivities. 

Unfortunately, removing guid- 
ance responsibilities from the class- 
room is not a solution to the prob- 
lem, as many professors will admit. 
College counselors’ efforts to paint a 
realistic picture of what students’ 
jobs in industry will be like—a diffi- 
cult task at best—are sorely inade- 
quate, says one engineering profes- 
sor. “Career counseling is a national 
disgrace,’’ engineering professor 
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Fred Landis of the University of 
Wisconsin at Milwaukee told at- 
tendees of the IEEE conference. 
“How do you tell a 19- or 20-year-old 
what a culture shock it is going to be 
for them in the real world?” Indeed, 
only 24% of respondents to a Na- 
tional Science Foundation study on 
engineering utilization report they 
were satisfied with the career guid- 
ance they received as undergradu- 
ates. 

Rather than point the finger at 
academia’s inadequacies, however, 
many large companies are acknowl- 
edging their own responsibilities 
and taking it upon themselves to 
improve their orientation pro- 
grams. Their reasons are not entire- 
ly altruistic, says Scottsdale, AZ- 
based consultant Janet Fiero. 
“Engineers tend to feel lost in a big 
company, and they wonder how 
theyre contributing to it,” she says. 
A sense of detachment, not uncom- 
mon among employees at a large 
company, can slow a worker’s pro- 
ductivity. By working to eliminate 
that large-company lethargy, says 
Fiero, companies are banking on 
measurable results in the form of 
better and more timely product de- 
signs. 


Keeping the competitive edge 

In addition to increasing a compa- 
ny’s chances to gain market share 
over its competitors, effective ori- 
entation of young engineers also 
helps a company position itself to 
maintain that edge for the long 
term. By introducing new engineers 
to the companies’ culture and pur- 
pose at the outset, employers are 
taking measures to prevent the feel- 
ings of disillusionment that can 
occur down the road. 

Today large companies are hoping 
to bring newcomers into the fold by 
clearly outlining the career and edu- 
cational opportunities the company 
has to offer. In doing so, companies 
are giving new engineers opportun- 
ities to ask questions about a compa- 
ny’s products, divisions, and subsid- 
iaries. More important, they're 
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giving new employees the opportun- 
ity to meet senior engineers as well 
as other company freshmen. 

Though a college graduate’s first 
job can be a jarring experience, and 
a large company’s size and complexi- 
ty can make the experience an even 
greater jolt, engineering positions 
at large companies remain sought- 
after jobs by many students. IBM, 
Hewlett-Packard, General Electric, 
and Texas Instruments were the top 
four employers of choice for electri- 
cal-engineering students, according 
to a 1983 study by Graduating En- 
gineer magazine. 

Hewlett-Packard is typical of 





Those who support the inclu- 


ston of practical career infor- 
mation in undergraduate 
programs say that, without 
such information, college 
Graduates are unprepared 
for professtonal careers. 


large companies who have seen the 
virtues of thorough orientation pro- 
grams. The company has main- 
tained such programs for its em- 
ployees since its inception in 1939. 
Each year, its more than 1000 en- 
try-level engineers go through a 
3-step orientation. The first session 
gives an outline of the company’s 
history and its objectives. It lasts 
approximately six hours. After the 
initial corporate introduction, com- 
pany freshmen spend as much as 
two or three days learning about the 
specific areas in which they will 
work. They’re introduced to other 
projects going on in their depart- 
ment, and they learn how those 
projects fit into the company’s prod- 
uct and business strategies. 

The third segment of the program 
introduces new engineers to the op- 
erations of their own division—the 
manufacturing processes, the edu- 
cational opportunities, and the tools 
and services available. In addition, 


new engineers might take classes or 
seminars as part of their orienta- 
tion. The company considers this 
divisional introduction to be the 
most important part of the pro- 
gram. Within Hewlett-Packard’s 
decentralized corporate structure, 
its divisions are “the lifeblood of our 
business,” says Albert Siu, manager 
of personnel-development pro- 
grams. 

Hewlett-Packard is always modi- 
fying its programs, particularly at 
the divisional level, says Siu. Gener- 
al Electric, however, has taken 
more aggressive steps. It recently 
revamped an existing specialized or- 
ientation program for engineers and 
created a second program. The com- 
pany-wide programs enroll approxi- 
mately one-third of the recent engi- 
neering graduates the company 
hires each year. General Electric’s 
individual businesses provide their 
own engineering development pro- 
grams for entry-level engineers not 
in the specialized programs. 

GE’s restyled program, known as 
the Edison Engineering Program, 
enrolls 150 new electrical- and me- 
chanical-engineering graduates 
each year. Participants rotate 
through four jobs during the 2-year 
program. In addition, they spend 
four hours each week taking gradu- 
ate-level courses and are assigned 
16 hours of homework. At the con- 
clusion of the first year, participants 
are brought together for a week- 
long class in communications and 
leadership. They continue their 
studies through the second year 
and, when the program concludes, 
have earned two-thirds of the cred- 
its required for a master’s degree. 

The 1-week course is a new addi- 
tion to the program, says Robert 
Anderson, GE’s manager of techni- 
cal educational operations. It pro- 
vides participants an opportunity to 
learn management skills as well as 
meet other newcomers. The pro- 
gram offers a “clear channel for the 
development of engineering leader- 
ship within the company,” says An- 
derson. 
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OUGH SOLEF JACKETING 


FOR AN INFINITY OF USES. 


Your most cost-effective choice 
for state-of-the-art jacketing material 
is Solef fluorocopolymer. It meets 
the stringent smoke and flame retar- 
dant requirements of the Steiner 
tunnel test—a necessity for tele- 
communication and data transmis- 
sion plenum cable constructions. 
And it has a myriad of uses in the 
demanding environments of the 
electronics, aerospace and com- 


munications industries. That's why 
so many cable manufacturers are 
now using Solef resin for their jack- 
eting needs. 

Solef 11010-0003, which carries 
UL classification 910 for low smoke 
and flame spread, and a150°C rating, 
gives you a jacket that's as tough as it 
is easy to work with. Elongation is 
outstanding. Abrasion resistance is 
excellent. Plus, Solef jacketing has 
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a high resistance to both thermal 
aging and chemical attack. 

For more information about 
Solef fluorocopolymer's infinity 
of uses and competitive price, 
call Bill Mould or Chuck Glew 
at 1-800-231-6314 (in lexas, 
713/522-1781). Soltex Polymer Cor- 
poration, PO. Box 27328, Houston, 
Texas // 227 


SOLTEX 


A SOLVAY AMERICA Company 
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© GE’s new orientation program is 
oystic % also a 2-year program, and it also 
enrolls 150 new engineers each 

ility by the Handful 
Versati ity yi € Ce i er, is in such technologies as 
robotics and in such production is- 


year. The thrust of the Manufactur- 

ing Management Program, howev- ~ 
Come to grips with your control requirements. . . with hand-operated sues as just-in-time manufacturing. 
displacement joysticks from Measurement Systems. 





Getting to know IBM 


IBM, like Hewlett-Packard, does 
most of its training of new employ- 
ees on a decentralized basis. In 
1984, however, IBM added two com- 
pany-wide programs to its training 
procedure, including a special 
l-week course for engineers and 
programmers. For all new profes- 
sional employees, the company of- 
fers a week-long course on IBM—its 
history, heritage, and _ personnel 


Start with standard rugged, boot-sealed construction, 
smooth gimbal action and high reliability, center- 
tapped potentiometers. Then choose your options: 


Up to eight switches for auxiliary control functions. 
A thumb operated miniature joystick that can expand 
primary axes up to ten proportional outputs. And ten 
different handgrip styles adaptable for many uses, 
such as remotely piloted underwater vehicles, flight 
simulators and military vehicles. 


Our joysticks are proven in these and other demana- 
ing applications. For a better handle on how they 
can work for you, call or write us. 





practices. 
For engineers and programmers 
Measurement Systems, Inc. who go to work for the largest com- 
121 Water Street, Norwalk, CT 06854 203-838-5561 puter manufacturer, a second week- 
CIRCLE NO 193 long course introduces them to the 


company’s product development 
process. Attendees examine how 
the company designs, develops, 
manufactures, and markets new 
products. Representatives from the 
company’s divisions are trained to 
teach the course, and they then tai- 
lor the course material to their own 
facilities’ needs. A third course cur- 
rently being developed will provide 
an overview of the information- 
processing market segments in 
which IBM operates. 

What companies are starting to 
do, says Fiero, is give definitive 
answers to every new recruit’s 
questions. Young engineers are 
learning who the technical experts 
are, where they fit into the compa- 
ny, and whether they will get to do 
work that is of value to the organiza- 
tion. EDN 
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P&B’s T90 relay available for 
immediate delivery from stock!!! 


OEM orders to 100,000 pieces filled in four weeks. 


Now you can design low cost 
power switching into your products 
with Potter & Brumfield’s T90 relay. 


Its small size and low coil power 
requirement (less than 1W) make 
the T90 the ideal printed circuit 
board mounted interface between 
your solid state devices and power 
loads. 


The T90 is available as an open- 
style relay, with an optional, 
snap-on dust cover or sealed to 
withstand immersion cleaning. 


The T90 series offers the combina- 
tion of features you've demanded 
for new generations of appliances, 
load management controls, busi- 
ness machines, HVAC equipment 
and similar applications. 


Patent Pending 


Our totally automated production 
under tight process control assures 
you of consistent, high quality 
relays, Minimizing your needs for 
incoming inspection. 
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For more details on the T90, call 
our toll free number for the name 
of your authorized Potter & 
Brumfield distributor or your local 
P&B sales representative: 
800/255-2550. 


Potter & Brumfield 
200 Richland Creek Drive 
Princeton, Indiana 47671-0001 


Regional Sales: Oak Brook, IL, 312/887-0811; 
Braintree, MA, 617/848-6550; 

San Juan Capistrano, CA 714/493-4503; 
Norcross, GA, 404/449-4601. 


International Sales: Guelph, Ontario, 519/822-1576, 
TELEX: 0695-6522: Bristol, England, (0272) 716301; 
Yokohama, Japan, (045) 812-1418; Hong Kong, 
TELEX: 39555; Chatswood, N.S.W. Australia, 

(02) 411-5222: Taipei, Taiwan, (02) 700-2923/4. 


Potter & Brumfield 
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t,< 360 ps 
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At a sub 25 cent price 


-volt logic controls these 
FETs because they’re TIL & 
CMOS compatible. They can handle 
15 volts, sink 50 mils, and switch at a 


12 db gain at 500 mhz. 


means we can sell them ata really low 
price. And you won’t give up any of 
the specs you need. 


Here’s a table that shows our results 
with the circuit. 








Rj (82) 





Cdyony (As) 








100 mhz rate. As amplifiers they give 


We optimized all for our FET. But 
you can still get breathtaking speed 
from your circuit. Write or call for 
our catalog and tip #109 and we'll 
| show you how. | 


The TZ 402/3 come in TO-92’s. That 


TOPAZ is D-MOS 


| 7 
SEMICONDUCTOR 


1971 N. Capitol Ave. 
San Jose, CA 95132 


(408) 942-9100 


L. GED 4D 4D 2zz €2_, 
336 CIRCLE NO 196 


BUSINESS/CORPORATE STAFF 








F Warren Dickson 

Vice President/Publisher 
Newton, MA 02158 
(617) 964-3030 

Telex 940573 

Diann Siegel, Assistant 


Peter D Coley 

National Sales Manager 
Newton, MA 02158 
(617) 964-3030 

Stacey Vorias, Assistant 


NEW ENGLAND 
Bob Sommer, Regional Manager 
275 Washington St 

Newton, MA 02158 

(617) 964-3030 


STAMFORD 06904 

George Isbell, Regional Manager 
8 Stamford Forum, Box 10277 
(203) 328-2580 


NEW YORK CITY 10016 

Daniel J Rowland, Regional Manager 
Chris Platt, Regional Manager 

475 Park Avenue South 

(212) 576-8014 

(212) 576-8017 


PHILADELPHIA AREA 

Steve Farkas, Regional Manager 
999 Old Eagle School Rd 
Wayne, PA 19087 

(215) 293-1212 


CHICAGO AREA 

Clayton Ryder, Regional Manager 
Randolph D King, Regional Manager 
Cahners Plaza 

1350 E Touhy Ave, Box 5080 

Des Plaines, IL 60018 

(312) 635-8800 


DENVER 80206 

John Huff, Regional Manager 
Joseph A Vitiello, Regional Manager 
270 St Paul St 

(303) 388-4511 


DALLAS 75234 

Don Ward, Regional Manager 
13740 Midway, Suite 515 
(214) 980-0318 


SAN JOSE 95128 

Walt Patstone, Regional Manager 
Bill Kianke, Regional Manager 
Philip J Branon, Regional Manager 
Mark Holdreith, Regional Manager 
3031 Tisch Way, Suite 100 

(408) 243-8838 


LOS ANGELES 90064 
Charles J Stillman, Jr 
Regional Manager 
12233 W Olympic Blvd 
(213) 826-5818 


ORANGE COUNTY/ 

SAN DIEGO 92715 

Ed Schrader, Regional Manager 
Jim McErlean, Regional Manager 
2041 Business Center Dr, Suite 109 
Irvine, CA 

(714) 851-9422 


PORTLAND, OREGON 97221 
Pat Dakin, Regional Manager 
Walt Patstone, Regional Manager 
1750 SW Skyline Blvd, Box 6 
(503) 297-3382 


UNITED KINGDOM, THE NETHERLANDS 


Jan Dawson, Regional Manager 
39A Bowling Green Lane 
London EC/1R/OBJ UK 
1-278-8981 

Telex: 261653 


BELGIUM/FRANCE 

Robert Broekman 

American Publishers Representatives 
4 Rue Robert de Flers 

75015 Paris, France 

33-1-46099595 

Telex: 270560 


GERMANY/SWITZERLAND 
Wolfgang Richter 

Sudring 53 

7240 Horb/Neckar 

West Germany 
49-7451-7828 


AUSTRIA 

Igal Elan 

Elan Marketing Group 
Neutor g 2, Box 84 
1013 Vienna, Austria 
43222-663012, 638461 


SCANDINAVIA 

Igal Elan 

Elan Marketing Group 
Humlegardsgatan Nr 5 
11446 Stockholm, Sweden 
46 8 677243, 676243 


SOUTHERN EUROPE 

Igal Elan 

Elan Marketing Group 

13 Haifa St, Box 33439 
Tel-Aviv, Israel 

Tel: 25 29 67 


FAR EAST 

Ed Schrader, Director of Sales 
2041 Business Center Dr, Suite 109 
Irvine, CA 92715 

(714) 851-9422; Telex: 940573 


TOKYO 107 

Kaoru Hara 

Dynaco International Inc 
7-2-8 Minamiaoyama 
Minato-Ku, 

Tokyo 107, Japan 

Tel: 011-81-3-409-4569 
Fax: 011-81-3-499-4554 


TAIWAN 

Owen Wang, Gen Mgr 
Ace Marketing Inc 
Box 26-578 

Taipei, Taiwan 
Republic of China 
86-2-703-4272 

Telex: (785) 14142 


KOREA 

Korea Media Inc 

101-10, 2-KA, Pil-Dong, Chung-Gu 
Seoul, Korea 

Tel: 011-82-2-273-7011 

Telex: K26249 


PRODUCT MART 
Joanne Dorian, Manager 
475 Park Avenue South 
New York, NY 10016 
(212) 576-8015 


CAREER OPPORTUNITIES/ 
CAREER NEWS 

Roberta Renard 

National Sales Manager 

475 Park Avenue South 

New York, NY 10016 

(212) 576-8048 


Jennifer Purinton 
Eastern Sales Manager 
475 Park Avenue South 
New York, NY 10016 
(212) 576-8049 


Dan Brink 

Western Sales Manager 

2041 Business Center Dr, Suite 109 
Irvine, CA 92715 

(714) 851-9422 


Maria Cubas 
Production Assistant 
(212) 576-8045 


Cahners Magazine Division 

William Platt, President 

Terry McDermott, Executive Vice President 

Tom Dellamaria, VP/Production & Manufacturing 


Circulation 

Denver, CO: (303) 388-4511 
Sherri Gronli, Group Manager 
Eric Schmierer, Manager 


Reprints of EDN articles are available on a 
custom printing basis at reasonable prices in 
quantities of 500 or more. For an exact quote, 
contact Art Lehmann, Cahners Reprint Service, 
Cahners Plaza, 1350 E Touhy Ave, Box 5080, 
Des Plaines, IL 60018. Phone (312) 635-8800. 


EDN March 6, 1986 






















DIGITAL FITNESS 


You'll find the perfect fit 
in our DTS family. 


Tune-up your system with powerful 4-bit 
CMOS single-chip microcomputers from 
NEC. Our DTS chips incorporate PLL We 
frequency synthesizers, controllers and QR | 
display circuits. Even prescalers for radio tuning. 
By concentrating a full range of functions on a 
single chip, our digital tuning LSIs reduce com- 
ponent count. And give you big savings in design 
time, assembly cost and overall system size. 
NEC's comprehensive DTS family assures a 
precise device-to-application match. 
Just send us your specs. We'll 
take care of programming. 
And customize your chips 
to suit your market. 


The PD1709ACT offers precise tuning 
of 139 TV/CATV channels. Attractive 
features include ten-key tuning, 
channel display on-screen or via LEDs, 
and precision AFT. 





VCR .° - 

The economical uPD1716CT gives you 
all the tuning functions above without 
the display features. You save by letting 
the CPU in the VCR handle displays. — 






Car Stereo Home Stereo 

Minimize com- Portable Radio For audio excellence, 

ponent count * The 4 PD1706G features 3V the uPD1714G delivers low-noise reception 
with the uPDI1713AG. operation and plenty via an on-chip 150MHz FM band prescaler. 
Incorporating a 150MHz FM band of 1/0 ports. Plus large-capacity ROM and RAM, 
prescaler and IF counter, it helps you AD converter, and /F counter for easy 
design a smaller system to win a larger station identification. 


share of the automotive market. 
For further information, please contact: 

















Be anaes ea Ne | MUSA 

Part No. uPD1709ACT #PDITI6CT uPD1714G HPDIZI3AG uPD1706G NEC Electronics Inc. 
—_—_-———_—-—- es ee Tel: 415-960-6000. TWX: 910-379-6985 
Application TV/CATV VCR Home stereo Car stereo Portable radio gg eyurope 

Power consumption WA) 600 500 500 400 85 ise 1S ecagt Nation ltr in a 





_ ROM @Bits x steps) 16 x 1,526 16 x 1,024 16 x 2,040 16 x 1,528 16 x 1,148 NEC Electronics (UK) Limited 
Tel:0698-732-221. Telex:777565 NECUK G. | 


RAM (Bits x words) 4x 64 4x64 4x 128 4x96 4x 80 NEC Electronics (France) S.A. 

Bo a RR eer ae eee M Oe TS CL, een Wo oer te tee ame eee eT c Tel:1-3946-9617. Telex:699499 NEC EF. 

peeeeructions OT ee BE Se RMS a ile ek etd NEC Electronics Italiana S.R.L. 
Tel:02-6709108. Telex:315355 NEC EIT I. 














Display LED — LCD LCD LCD Asi 
SS SSS LESS EE eS ES NUP PPE ENN LO aOR RRC A SNP a eee RM, ae Rs OEY SE ARES 28, UE DIRS Be EAN GS RY SI Nea PL ER, det aaa NL Sla 
Input port _ — 4 4 5 NEC Hong Kong Limited 
SS SA ASIAN AS TIRING. a AGE ERAS Hg AT PINS NIE ATCO 6 Ie GWA F°0SGN PR PE PSET AR TONSD SHSLOSE ox RAISERS TAL Tel:0-242-824/7. Telex:54561 HK NEC HX. 
6+ 4 (out) 8+5 (out) 8+ 12 (out) Taipe! Branch: Tel:02-522-4192, 522-4258 
ee Rott Serial 1/0 Serial 1/0 Serial 1/0 epee Pe ae Telex:22372 HK NEC TP. 








NEC Singapore Pte. Ltd. 
A/D Converter 1+1 eR l a as Tel:4819881. Telex:39726 NECSIN RS. 
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CAREER OPPORTUNITIES 


1985 Editorial Calendar 
and Planning Guide 


Editorial Emphasis 





Hardware/Software Engineers 
Join a Team Developing High 
Speed Microprocessor Based Digital 


Data Communications Products 

A career opportunity awaits you at Kentrox Industries. We 
are an established manufacturer and supplier of sophis- 
ticated telecommunications interface equipment. We are 
actively seeking professionals with expertise in the follow- 
ing areas to join us in the Pacific Northwest: 


Record fiscal 1985 sales are driving an aggressive new pro- 
duct development program, creating several engineering 
opportunities. The ideal candidates will have 2-5 years of 
experience with microprocessor based hardware and 
software design, including completion of a new product 
development cycle. Candidates must have a combina- 
tion of both hardware and software design skills. 
Software skills should include real time applications pro- 
gramming with Assembly/Pascal/C languages. Knowledge 
of Zilog and Intel processors a plus. BSEE or equivalent 
required. 


Kentrox Industries, founded in 1967, is a division of 

PLANTRONICS, Inc., a member of the NYSE. We provide 
an autonomous work environment with the resources and 
benefits of a major corporation. For prompt consideration, 














































Recruitment 
Deadline 


Issue 
Date 

















Mar. 7 


Communications Special Is- 
sue; Communications [Cs; 
CAE; Buses; April Fools 


Suppl 
sali Closing: 4/10 


Apr. 17. Mar. 21 Power Supplies; Develop- Mailing: 4/22 


ment Software; Memory 
Technology; Computer 
Graphics Devices (CAE- 
related*); Electro '86 
Product Preview 












Electro 86 Show Issue; Sen- 
sors/ Transducers; ICs; Test 
& Measurement; Display 
Technology 


Apr. 4 


: : Closing: 5/8 

please call or forward your resume with salary history to: ee AS 

Karen Callin May 1S Apr. 18 Programmable Logic Mailing: 5/20 
Devices; CAE; C ica- 

Personnel Administrator fighs Components; 00 

Ay gh industries Optoelectronics 

P.O. Box 10704 Bar hh Rs aS OE SC a PO ae ee eee ee 6 ta 

14375 N.W. Science Park Drive May 29 May 2 Analog Technology Special 


Issue; Data Converters; Ana- 


Portland, Oregon 97210-0704 
log ICs 


1-800-824-4510 


(No agencies, please) 
An Equal Opportunity Employer 


Kentrox 


oy A SUBSIDIARY OF PLANTRONICS. INC. 


Our letters of reference: 








Call today for information. 
East Coast Jennifer Purinton (212) 576-8049 
West Coast Dan Brink (714) 851-9422 

National Roberta Renard (212) 576-8048 
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You can tell a lot about a company by the 
people that stand behind it. 


In 1981 General Electric acquired Calma as 
a wholly owned subsidiary. We had already 
proven ourselves as a leader in the CAD/ 
CAM industry. But since then, GE has 
provided the enormous resources needed to 
expand our international market position. 


Consider these opportunities to join us in 
Silicon Valley. 


Senior Software CAE/CAD/CAM 


Developers 

Design and develop CAD systems for full- 
custom IC, semi-custom IC and PCB sys- 
tems. Requires a BS/MS/PhD in EE/CS, or 
equivalent, and 2 or more years’ 
experience. 


Senior UNIX* System Programmers 
Develop the next generation of graphics 
workstations, working with the 68020, 
RISC machines, VLSI geometry engines, 
advanced graphics displays, and special 
purpose hardware devices. BS/MS in 
EE/CS, or equivalent; several years’ expe- 
rience with “C” and UNIX internals; CAE/ 
CAD/CAM, graphics, networking, file 
systems, interprocess communications or 
database systems background a must. 


Senior Graphics Software Engineer 
Design and develop high-performance 
graphics to support our next generation of 
CAE/CAD/CAM workstations. BSCS, or 
equivalent, at least 2 years’ design and 
development experience in wireframe and 
shaded graphics, minimum of a year expe- 
rience as a UNIX user required. 


Senior Communications Software 
Engineer 

Assume design and architectural responsi- 
bility for various communication systems. 
Experience in DEC VMS, DG RDOS, 
Apollo Aegis and/or UNIX operating sys- 





tems; knowledge of various LANs, com- 
munication protocols, and networking 
software a must. BS/MS in EE/CS, or 
equivalent; experience in systems level pro- 
gramming, assembly language program- 
ming and operating system internals; 
working knowledge of “C” or Pascal 
required. 


We'd like to see your letter. 

Send your resume, indicating the position 
which interests you, to: Human Resources, 
GE Calma Company, 501 Sycamore Drive, 
MS C51V, Dept. EDN03, Milpitas, CA 
95035- 7489. US. citizenship or permanent 
residency is required. GE Calma is an equal 
opportunity employer, m/f/h/v. 


*UNIX is a registered trademark of AT&T 
Bell Laboratories. 


We Design Solutions 


@ calma 


Calma Company is a Sete eg -owned subsidiary of General 
Electric Company, is a registered trademark of 
General Electric aan: 
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Radar Systems 
Laboratory 


Advanced Radar Systems 

¢ Perform conceptual design and analysis of 
advanced ground-based radars 

e Generate performance requirements, 
implement trade-offs, and engage in 
proposal preparation 


Receiver/Signal Processing 

¢ Design and test of analog/digital electrical 
circuits 

e Task range from analog video circuits to 
microprocessor hardware/software 

¢ Involvement with CAD/CAT 


Antenna Design and Development 

¢ Design and development of wideband 
airborne antenna systems 

° nhl sigada types include phased array and 
ens 

e Familiarity with radar techniques for 
search, acquisition and track 


Missile Guidance 
Laboratory 


Microwave Circuit Design 

e Responsible for active circuits design, 
focusing on amplifiers and oscillators for 
L-Band and Ka-Band frequency range 

¢ Familiarity with microstrip, stripline, 
waveguide and microwave test equipment 


Missile Guidance Circuits 

¢ Development of integrated circuit 
computer models as used in analog low 
frequency devices 

¢ Familiarity with analog/digital circuits as 
used by servo control and low frequency 
electronics 
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MSD Bedford Laboratories 


Every Project Reflects Today’s 
State of the Art... 


And Defines Tomorrow’s. 


Reflection as a starting point. Followed by the definition of tomorrow's technological potential. 
Successful implementation of this process is the catalyst to the Bedford Laboratories of 
Fortune-100 Raytheon’s Missile Systems Division's accelerating achievements in the research, 
design and development of highly sophisticated air defense systems. 


Just a few of our new, on-going and expanding programs include PATRIOT, AMRAAM, next- 
generation HAWK, Sidewinder, a new vertical launch Sparrow, and Maverick. All reflect our 
uncompromised commitment to maintaining our preeminent position through technological 
synergy. We know what we've done. We know what we can do. And we have the confidence of 
our ability to meet the many challenges we continue to set for ourselves. 


Digital Systems 
Laboratory 


Advanced Digital 
Computer Architectures 

¢ Design bite capability and define 
diagnostic hardware procedures 

e Use of CAE tools to design and test 

¢ Complex circuit design and prototype 
testing 


Digital Pipeline Processors 

¢ Lead implementation for design of MSI, 
LSI, VHSIC, gate array devices 

e Interface with Mechanical and Software 
Laboratories for breadboard testing to 
production 


ATE Digital Test Development 

e Subsystems functional test with Teradyne 
L200 automatic test station 

e Familiar with LASAR and test software 

e Support digital modules 


Systems 
Design Laboratory 


Radar/Surveillance Analysis 

¢ Develop logic and algorithms for search, 
detection and track processing for 
surveillance operations against targets in 
Clear, clutter and ECM environments 


Guidance and Control Analysis 

e Perform analysis and simulation of missile 
flight control systems, seeker inertial 
stabilization systems, and guidance 
algorithms 


Systems Software Requirements 

¢ Define software logic and algorithms and 
system architecture 

¢ Development of test plans 

¢ Support of system integration, test, and 
evaluation 


Mechanical 
Engineering 
Laboratory—CAD 


Packaging Engineering 

¢ Microwave area opportunities for creative 
designers to document designs in 
sufficient detail for fabrication and testing 

¢ Electronic packaging opportunities for 
individuals experienced in all aspects of 
higher level packaging and MIL-SPECS 

e All are senior level positions requiring 
degree and 3-10 plus years experience, 
ideally with background on 
Computervision’s CADDS 4X System 


Packaging Design 

¢ Microwave area opportunities for 
individuals experienced in microwave 
substrate and stripline packaging 

e Mechanical layout design/development 
opportunities for individuals capable of 
using Computervision CADDS 4X System 
to complete layouts addressing all aspects 
of electronic packaging design 


CAD Design/Checking 

e Electro-mechanical packaging design in 
model mode for Manufacturing CAM 
interface on 2nd and 3rd shifts 

e 2-5 plus years related experience, 
including 2 years on Computervision 
CADDS 4X System; knowledge of hybrid 
and printed and flex wiring desired 


Raytheon-Bedford, a million-square-foot facility, is located in one of suburban Boston's most 
desirable areas—convenient to the city’s incomparable educational, cultural and 
entertainment resources and the innumerable four season, recreational activities of nearby 
New Hampshire, Maine, Vermont and Cape Cod. 


A BS degree in an engineering discipline is necessary. Both experienced engineers and 
recent college graduates will be considered. Raytheon offers an excellent salary/company- 
paid benefits program, including Investment Savings and Stock Ownership Plans and liberal 
relocation assistance. Please send resume with salary requirements to: 

Stephen E. King, Raytheon Company, Missile Systems Division, Hartwell Road, 
Bedford, MA 01730. An Equal Opportunity Employer. U.S. Citizenship required. 


Quality Starts with Fundamentals 


Raytheon 
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Northrop Electronics Division is a highly focused 
organization building on strong performance in 
guidance and navigation. Software and Inertial 
Systems Engineers apply their expertise to 
advanced electronic projects that are unequaled in 
accuracy. These projects include the Advanced 
Inertial Reference Sphere which has met all 
performance specifications and the Ring Laser 
Gyro, another key technology ensuring continued 
success and growth. Make your performance 
count through the following opportunities: 


TEST SYSTEMS DESIGN 
AND DEVELOPMENT 


Unit Manager - Test System Support 


Software 


Provide resources required for the development of 
support software in support of Automatic Test Systems 
(ATS). Responsibilities include managing engineering 
personnel capable of performing design, development 
and modification of ATS compilers or generating 
systems. Bachelor’s degree required, Master's prefer- 
red with 8+ years’ experience. 





ATE Specifications Engineer 

Develop specifications for ATE hardware and software 
in accordance with MIL-STDs 490 and 483. Requires 
knowledge of ATLAS and experience with ATE or test 
program sets. MIL-STDs 490 and 483 background 
preferred. BSEE required. 





ATE Systems Software Engineer - Test 
Station 


Develop operating systems software for automatic test 
equipment stations using HP-1000 computer system. 
Requires fluent knowledge of the HP-1000 RTE IV B and 
RTE VI operating systems. Fluent knowledge of 
FORTRAN IV required. BSEE, BSCS, MS Math or 
equivalent experience required. 





Software Test Project Engineer 

Responsible for planning, scheduling and conducting 
operational software verification tests. Interface with 
Systems Engineering to establish test requirements and 
criteria. Interfaces with Operational Software Develop- 
ment to create test cases and procedures. Interfaces 
with Support Test Software Development to insure ade- 
quate test tooling. Must be able to coordinate, seek out 
information and follow-up on pending actions. 


For the above 4 positions, please send your resume 
to: Melanie Graper 


WHERE PERFORMANCE COUNTS 





DIGITAL IMAGE 
PROCESSING 
ENGINEERS 


Design hardware/firmware for real-time image process- 
ing systems. Position requires extensive knowledge of 
digital/signal processing hardware and background 
knowledge of FFT algorithms and other image process- 
ing techniques. Requires at least 3 years of digital signal 
processing experience in both hardware and soft- 
ware/firmware design disciplines. BSEE or BSCS 
minimum, MSEE/MSCS preferred. 


Please send your resume to: Mark Kranz 


NAVIGATION SYSTEMS 
ANALYSTS 


Design and analysis of complex navigation systems; 
develop software requirements and _ interface 
requirements, and simulation models using modern 
systems analysis techniques. Inertial Navigation 
experience required. Experience in Kalman filtering 
desired. 


Position requires EE, ME, AE, Physics, or Math 
degree. Position available at various levels with a 
minimum of 3+ years’ related navigation or 
guidance and control experience. 


Please send your resume to: Melanie Graper 


ELECTRONIC LIAISON 
ENGINEERS 


Function as key decision makers and the liaison between 
precision design and avionics manufacturing units in 
solving design, MRB, PCB, flex-harness, hybrid and 
other electrical/material problems that occur during the 
transition from design to the production of precision 
electro-mechanical assemblies. Position requires BSEE 
or MSEE and minimum 5 years’ experience related to 
PCB design technology and manufacturing processes 
with emphasis on flex-harness and hybrids. 


Please send your resume to: Mark Kranz 


Northrop provides our employees a competitive, com- 
prehensive benefits package. Please send your resume 
to the appropriate contact person at: Northrop 
Electronics Division, Professional Employment N1, 
Dept. EDN 1-22047, 2301 W. 120th Street, Hawthorne, 
CA 90250. 


PROOF OF U.S. CITIZENSHIP REQUIRED. Northrop 
is an Equal Opportunity Employer M/F/H/V. 








NORTHROP 


Electronics Division 
Electronics Systems Group 





We're within your reach. 
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Semiconductor Professionals... 
You've made a name for yourself. 


Local interviews to be held 


We're Siemens A.G., a multi-billion dollar 
international corporation employing 350,000 
professionals worldwide. We are the largest 
tirm in Germany, and we excel in the most 
advanced facilities anywhere. 

You are good at what you do, are well 
respected, and want to leave your mark on 
future products. You're the individual we 
want to talk with. 


Head of Test Technology (Memories) 

You will be responsible for determining 
Methodology (strategies, test algorithms, 
characterization systems, etc.) and set pro- 
grams to meet objectives (program speci- 
fications, debugging, production introduction 
schedules). M.S. degree (Ph.D. desired) with 
broad engineering management experience 
desired. 


For the following positions, a BS (higher 
education a plus) and at least 3 years industry 
experience desired. 
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ake it known 


in Munich. 


Memory Product Specialists (MOS) 
« Design Engineers (DRAM & SRAM) 


* Device Engineers * CAD Engineers 
« Applications Engineers * Test Engineers 


Process Engineers (BiPolar & CMOS) 
¢ Photolithography  Dittusion * Plasma Etch 
* CVD ¢ lon Implant * Metalization 


Product Definition Engineers 
¢ Analog * High speed logic 
* Consumer Electronics 


Bipolar Development Engineers 


Equipment Engineers 

¢ Wafer Stepper ¢ Plasma Etch * CVD 

* lon Implant * Automatic Test Equipment 

¢ Handlers * Host Computers * CAM networks 


If you are currently involved in the above 
disciplines and would like to spend 2-3 years 


Siemens 


A World Force In Semiconductor Technology 





in Munich, Germany helping us design the 
future of semiconductor technology, why not 
weigh all the career advantages of this strong 
association. You'll be with a world leader, 
working with some of the finest minds in our 
industry. You'll have the opportunity to project 
your vision into our 21st Century mind-set. 
You'll expand your knowledge, be well com- 
pensated, and receive our complete com- 
prehensive corporate benefits package. 

Munich is centrally located and offers easy 
access by roads, rail and air to all of the his- 
toric and cultural aspects of Europe. Full 
family relocation is provided, along with 
training in conversational German. You’ve 
already journeyed far. Now go the rest of the 
way. Call us at (201) 321-4561 and book 
passage into the next millenium. 

We'll get back to you with the next step. 
Or send your resume to: Denny Grady, 
Corporate Manager for Personnel, Siemens 
Components, Inc. Dept.G/EDN,186 Wood 
Avenue South, Iselin, NJ 08830. We are an 
equal opportunity employer. 
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EDN Databank 


Professional Profile 
Announcing a new placement service for professional engineers! 























To help you advance your career. Placement e The computer never forgets. When your e Your background and career objectives 
Services, Ltd. has formed the EDN Databank. type of job comes up, it remembers you're will periodically be reviewed with you by 
What is the Databank? it ls a computerized qualified. a PSL professional placement person. 
system of matching qualified candidates with © Service is nationwide. You'll be We hope you're happy in your current posi- 
positions that meet the applicant's professional considered for openings across the U.S. tion. At the same time, chances are there Is an 
reg and — What are the advantages of by PSL and it’s affiliated offices. ideal job you'd prefer if you knew about it 
one ae er e Your Identity is protected. Your resume That's why It makes sense for you to register 
e It's absolutely free. There are no fees or is carefully screened to be sure It will not with the EDN Databank. To do so, just mail the 
charges. be sent to your company or parent completed form below, along with a copy of 
organization. your resume, to: Placement Services, Ltd., Inc. 
Name Parent Company 
Home Address: Your division or subsidiary: 
City State: Zip: Location (City, State) 
Home Phone (include area code): _.. = Business Prone it O.K. to use: 


EDUCATION) {m= [= [gee [ sewn 


Degrees (List) 
eet ee 
oe | 


POSITION DESIRED | 
EXPER ENCE ; Recent Position From: To: Titie: 





























Duties and Accomplishments: industry of Current Employer: 
Reason for Change: 
PREVIOUS POSITION: 
Job Titie: 
ON is i ee To: OW: oe 
Division: TS es: SMM: 
Duties and Accomplishments: 


ape aU 


Date Available | Will Travel 
O town my home. How long? __________ I rent my home, O 
DO Light © Moderate 0 Heavy y y /apt. 


1 Employed C1 Self-Employed 0 Unemployed O Married OC Single Height___Weight__.__ 


: A 
Level of Security Clearance O US.Citizen | O Non-U.S. Citizen My identity may be released to: pricleemrice : 


[J WILL RELOCATE [) WILL NOT RELOCATE O OTHER 


ED s ackoak 


A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 








0'°O-B? 626760 0 © CS @ @ 2 CGC C0 @ G6 0 2 DOD OC. Fe 
O.0 D320 -0 <“@ 0 °O° 2 OF. 0 f © 2 GC FT Oe 2 fo & 
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Martin Marietta 


PROUD OF MORE THAN HALF A CENTURY 
OF LEADERSHIP IN DEFENSE TECHNOLOGY. 


At Martin Marietta, Baltimore Aerospace, we are proud of our more 

than half a century of leadership in providing defense technology to 
the United States Government. Right now we are working on some 

of the most exciting missile systemsicombat weapons systems integra- 
tion programs ever initiated for the U.S. Navy. 


This program has created immediate opportunities for the following 
professionals: 


SOFTWARE ENGINEERS 


BSYMS/PhD EE, CS, or Math with a minimum of 3 years experience in one 
or more of the following areas: 

¢ Real-time eae 

°¢ CMS2, CMS-2M, Ada® LISP Languages 

* Artifiaal Intelligence and knowledge based systems 

° UYK-20, 7, 43 and 44 and microprocessor based computer languages 
° Implementation of state-of-the-art solutions to realtime combat systems 
© Engineering problems 

¢ Software testing and quality control 

© Information management 

¢ Relational data base design 


ELECTRONICS ENGINEERS 


¢ Signal Processor Manager - Requires a digital computer archi- 
tecture/systems designer with at least 15 years of experience and a 
minimum BSEE. Digital electronics experience including digital circuit 
design, distributed processor design, microde/firmware experience 
necessary. Will supervise a team of computer signal processing 
HWISW/ designers. 


Digital Design Supervisor - Requires a degreed Engineer with a 
high level of initiative and ability to assume management respon- 
sibilities. Background should include digital and analog design for 
military subsystems and some prior supervisory experience as well 
as experience in designing digital processors, controllers and related 
interface. Microprocessor hardware/firmware experience required. 
6+ years related experience preferred. 


Signal Analog Circuit Design - Requires low level Signal 
analog Circuit design experience. CMOS analog and standard cell 
integrated circuit design experience desirable. 


Electronics Packaging - Requires knowledge of materials com- 
ponents design and fabrication. Shipboard and ASW experience 
helpful. Should have knowledge of printed circuit design, fabrica- 
tion and application and some familiarity with stress dynamics and 
thermal analysis. 


Digital Design - High speed militarized local area network (LAN) 
experience required. 


¢ Component Engineering - Requires a BSEE or Physics with a 
minimum of 2 years of experience in component test/failure 
analysis. Background in analog/component test/failure analysis. 
Background in analog/component test circuit design is also 
necessary. 


SUPPORT ENGINEERS 


° Design Checkers - Aerospace checkers experienced in all phases 
of design with good working knowledge of DoD-STD-100, ANS! 
specs and DoD-D-1000 specifications. Minimum requirements: BS or 
equivalent; 12-15 years experience. 


Reliability Engineer (ASW Electronics) - Responsible for all 
facets of Reliability Program from RFP response to managing ASW/ 
Electronics Relability Program. Requires BSEE with 10+ years in up- 
front reliability production, FMECA, FRACAS, derating verification, 
reliability modeling and allocation in accordance with MIL-STD- 
785B, 756B, 781C, 217D, 242 and requirement of NAVSEA TE-000- 
AB-GTP-010. 


AEROMECHANICAL ENGINEERS 


° Dynamicist (Fluid Structure Interaction} - To develop 
methodology for the shock analysis of submerged structures. BS/MS 
degree plus a minimum of 5 years direct experience in underwater 


explosive shock or fluid structure interaction analysis. Non-linear 
Structural/dynamic analyses experience is a must. 


¢ Thermal/Gas Dynamicist - 5-7 years experience in gas dynamics 
and thermal analysis. Familiarity with finite difference thermal 
analysis, finite difference thermal codes and FORTRAN is also re- 
quired. Supervisory or lead experience preferred. 


Stress Analysts - BS/MS in AE/CE/ME with experience in classical 
methods of stress analysis of metallic or non-metallic structures. 
Hardware experience on aircraft or shipboard structures is a must. 
NASTRAN finite element analysis desirable. 


Aircraft Stress Liaison - BS in AE/CE/ME with 5-7 years experi- 
ence in design and structural repairs of aircraft metallic and non- 
metallic structures. Familiarity with aircraft structures, specifications, 
manufacturing processes and procedures is also required. Strong 
background in classical hand analysis methods and hardware 
desirable. 


INDUSTRIAL ENGINEERS 

¢ Industrial Engineers (Methods) - BSIE required. Minimum of 3 
years experience. Classical industrial skills required, such as 
methods improvements, variance analysis and manpower plann- 
ing. 

¢ Industrial Engineers (Standards) - BSIE required. Familiar with 
predetermination time systems MIL-SPEC 1567A. Experience in 
developing standard data using predetermined time studies. 


¢ Industrial Engineers (Cost & Budgets) -BSIE or equivalent 
with 2+ years experience. Knowledge of DoD 7000.2 a plus. 


SYSTEMS ENGINEERS 


BS/MS/PhD EE/ME or related science with a minimum of 3 years 
experience in one or more of the following areas: 


*Analysis of weapon system operational needs and concepts leading 
to design and integration requirements 

eAnalysis and trade studies to optimize performance parameters and 
define systems configurations i 

elntegration of technical parameters to assure interface compatibility 

¢Definition of combat system architecture 

¢Performance of functional allocation analysis 

¢Performance of electromagnetic compatibility analysis 

¢Performance of ASW analysis | 

¢ Technical control of communications systems, message processing 
and digital communications 


SYSTEMS TEST ENGINEERS 


eBSEE with a minimum of 5 years experience in test and troubleshoot of 
sophisticated military electronics equipment. This position requires a large 
percentage of travel to user location. 


QUALITY ENGINEERS 


¢ Corrective Action - Degree desirable with 3-5 years experience 
in the manufacture of military electronic or electromechanical 
assembly. Must be familiar with MIL-STD-1520 and MIL-Q-9858A. 
Background must include customer and supplier interface with 
MRB engineering experience. 


¢ Electromechanical Inspection - BSME or BSEE degree with 
experience in analog and digital electronic technology, writing pro- 
cedures and instructions. : 


Be part of a company with a history, making history. Find out more 
about these unique opportunities. Forward your resume with cover 
letter indicating position of interest to: Employment Department EDN 
386 Martin Marietta Corporation, Baltimore Aerospace Division, 103 
Chesapeake Park Plaza, Baltimore, MD 21220. We are an equal 
opportunity employer mi/flhi/v. U.S. Citizenship required. 


®Ada is a registered trademark of the DoD. 


MATIN MARIETTA 
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Does your 
company think 
of you as just 
another number? 


If your engineering, 
computer, DP/MIS or 
software career isn’t what 
you dreamed it would be, 
it could be the company 
you keep. And that’s 
where BPI TECH FAIR™ 
can help. 

We bring recruiters 
and line management 
from top local and 
national technical 
companies to your area. They’re looking for 
people who value their careers. And won't 
settle for being just another face in the 
company crowd. 

BPI TECH FAIR is completely confidential. 

- There’s no registration. And weve not an 
employment agency. So there’s no fee. 

When BPI TECH FAIR comes to your 
area, plan to attend. You'll learn about new 
career opportunities at other companies. 
And they'll get to meet with you in person. 
So they'll know you by your name. 

For a personal invitation to BPI TECH 
FAIR, simply send us your resumé indicating 
your home address and welll add you to our 
mailing list. 











Tf you feel too confined in your 
present company, come to BPI 
TECH FAIR™ 





















America’s #1 Job Fair 
rite Ar 
BE ie Gal & : 


BPI « 100 North Seventh Street * Dept. E* Minneapolis, MN 55403 * (612) 370-0550 


1986 Schedule: Boston, Jan. 27-28. Apr. 15-16, Aug. 25-26, Nov. 17-18/Chicago, May 5-6, Oct. 20-21/Dallas, Apr. 28-29, Aug. 11-12/Denver, Feb. 
17-18, Sept. 29-30/Detroit, June 16-17/ Hartford, May 12-13/Long Island, Apr. 7-8/Los Angeles, Mar 17-18, Sept. 22-23/ Minneapolis, Mar. 10-11, Sept. 
8-9/ Orlando, Jan. 20-21, Aug. 18-19/Phoenix, Mar. 24-25. Aug. 4-5/Raleigh/Durham, June 23-24/San Diego, June 9-10/San Jose, Mar. 3-4, June 30- 
July 1, Oct. 6-7/Secaucus, N.J. (Meadowlands), Feb. 24-25/St. Louis, June 2-3/Washington, D.C. (AFCEA Feature Film Fair), May 28-29/ 
Washington, D.C. (North), July 14-15/ Washington, D.C. (South), Jan. 13-14, Apr. 21-22, Sept. 15-16, Nov. 24-25. 
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STAR 
WARS 


930 - $65K 


Several of our client companies are now par- 
ticipating in the conceptual development, fease- 
bility studies & program decisions for the Stra- 
tegic Defense Program (SDI) for overall Net- 


work Architecture. Positions available include 
software & hardware systems engineering, re- 
quirements development & systems designs for 
communications, high energy weapons, C3l & 
Signal Processing. They seek experienced 
Scientists, Physicists, Electrical & Systems & 
Software Engineers with related backgrounds. 
Experience with C3l, Sensor Discrimination, 
High Energy Laser Systems, Ops Research & 
Acquisition, & Survivability Studies. Compa- 
nies offer high visibility, excellent benefits & out- 
standing growth potential in the long-term pro- 
gram. Degrees, U.S. citizenship & Secret or 
above clearances desired. Let us make your 
new year a year of discovery. Send your resume 
or call 800/336-3755 (in VA, call collect 
703/790-1284). 


STAFFING 
CONSULTANTS 


Dept. 1101 
8027 Leesburg Pike 
Vienna, VA 22180 
100% FEE PAID AGENCY 


ENGINEERING 
Many opportunities in Telecom, 
CO, Cellular, RF, CAD, I & C, 
Computers, Peripherals, En- 
gineering Management. Send re- 


sume to: MTI 
20287 N. Hwy 21 
Suite 104 
Wheeling, IL 60090 


Noel Rice 312/541-6440 


If You're 
Looking 
For a Job, 
You've 
Come to 
The Right 
Place. 


EDN CAREER 
OPPORTUNITIES 
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ELECTRONIC ENGINEERING 
OPPORTUNITIES 
IN ATLANTA! 


THE LOCATION: Technology Park/Atlanta—a_ professional community 
located in one of the nation’s fastest growing counties. Enjoy 
the year-round recreation, beautiful weather, affordable hous- 
ing, and quality schools that make Atlanta one of the best 
places to live in America. 


THE OPPORTUNITIES: Design and implementation of state-of- 
the-art technology utilizing the latest CAE design tools. Im- 
mediate openings for experienced in the following areas: 


e Analog Design 

e Digital Design 

e Digital Signal Processing 
e Systems Engineering 

e RF/Microwave Design 

¢ EMC/EMI Engineering 


All positions require a minimum 2 years experience and a BS 
in Physics or EE (MS preferred). 


THE COMPANY: Electromagnetic Sciences, Inc., is a 17-year-old firm 
specializing in the design, development, and manufacturing of 
space and airborne hardware subsystems. EMS has a strong 
growth record giving its employees tremendous opportunities 
for challenge and advancement. EMS offers competitive 
Salaries and a comprehensive benefits package. 


For immediate consideration send your resume in confidence to: 


Dr. Bart Hinkle 
Electromagnetic Sciences, Inc. 
Dept. EDN36 

125 Technology Park/Atlanta 
Norcross, GA 30092 

or Call 

(404) 447-5789 


Electromagnetic Sciences, Inc. 


Equal Opportunity Employer 





ENGINEERING 
(HW/SW) 


Top Producer in the largest personnel network system 
currently has openings for ALL Engineering and com- 
puter professionals. Over 200 offices through the U.S. 
and Canada. All fees, interview and relocation expenses 
are borne by our client companies. Please call or submit 
your resume to: 


RIKER PERSONNEL 
8790 Purdue Road, Suite E 
Indianapolis, IN 46268 
(317) 875-9911 



















345 


ADVERTISERS INDEX 








Abbott Transistor Labs Inc ............ 89 
AG GORD”... es ee ee 233 
Ale ns ee re 292 
Advanced Microcomputer 

MENG 2 a Se 319 
Advanced Micro Devices ......... 348-349 
Aeroflex Laboratories Inc ............. 40 
PnneticS 2. se ees 317 
PO Gt SS eee 275 
Fe ee ee 86-87 
Amphenol Products, 

nen GO 250-251 
Ampro Computers Inc............--- 299 
Analog Design Tools .............--- 175 
Analog Devices Inc ............--. Bee) 
Apollo Computers ....... 145, 147, 149, 151 
Applied Microsystems Corp ....... 196-197 
Aries Electronics Inc..... Beg ead Gb ee 302 
Asani Glass Emp Corp. =... 2 ye. 266 
PE 5 oh oe ed es ae re 75 
AT&? technologies -. 2... eee 178 
PU oe as oo ee 187 
iM Eo oR ss ee 290 
Belden Electronic Wire & Cable........ C4 
BICC-Vero Electronics Ltd............ 129 
Boeing Electronics Co ...........-... 56 
Se Ee ae eae 131-138 
Cahners Exposition Group ....... 297, 325 
Calabro Industries Inc.............-. 262 
Calfornia Devices Inc .... »... ..i6-¢. «. 141 
California Scientific Software ......... 321 
Calmos Systems Inc.......5....5.-- 313 
Garter mee lie 50 Sn ee ee 303 
Cantal Data Corp 2. ss.6 2h ere 190 
Chancellor Computer Corp........... 320 
Chamero TONROS so circgtniee eet 122 
Cope IG er Seen 252-253 
CG ote es eee 308 
C&K Components Inc... os. oe. ete 6 
PE es ea a ee ee 181 
Computer Parts Mart..............-- 321 


Computer Products, Grant Tech Div . . . .286 
Computer Products Inc, 


Stevens-Armold Div ............-5. 312 
Computer Systems Associates Inc ..... 321 
Converter Concepts Inc.............. 315 
PRE, SN ee ee et 284 
ee es ee eh ee 216 
Cybernetic Micro Systems ....... 278, 320 
Dash, Straus, and Goodhue ........... 109 
Data Display Products............-.. 169 
Diaugnt Corp. 22.64 ey ee 177 
fp a re 317 
Digital Media Inc.............-...-- 320 
Pi i ee oe oe se ee 299 
Dual Systems Corp... 2-2... 5.0.2 ++. 222 
Eldre Components Inc............--- 318 
Plectro wneustries.. 2 0 Se a 318 
Electronic Designs Inc........... 300-301 
Electronic Modular System Inc........ 238 
ER Gia ae preoater eS amr ee 70 
Emoeor Producis =... 60 2... as 296 
Endicott Research Group Inc ......... 274 
E-T-A Circuit Breakers ............... 310 
SS SO ee re Sane et Sears 236-237 
Fairchild Linear Div... ....-.. 22s 269 
Fairchild Weston Systems Inc’......... 281 
Faraday Electronics.............-.-- 313 
Ferranti Electronics Ltd*" ............. 65 
Ferranti Interdesign Inc.............. 166 
Force Computers Inc ............--. 30-31 
Frequency Devices Inc ..........-.-- 318 
Fujitsu Americainc .............--. . 184 
Fujitsu Microelectronics Inc* ...... 122-123 
EEE SOE a ee 21 
UE as oe ae Cs eee 263 
Ce ee se awn Be 58 
General Electric Power 

Semicnneducior. ioe... 5... eee 18 
General Semiconductor 

industties INC ©" a cn ote 110-111 
Generic Software Inc............---- 321 
a ag ae ae 320 


346 


Grimes Switches Inc 
GT Systems Ltd 
Hamilton Standard 
Harris Microwave Semiconductor .... 
Harris Semiconductor 
Heurikon Corp 
Hewlett-Packard Co 
Hitachi America Ltd* 
Hughes Aircraft Co/ 
Semiconductor Div 
Hughes Connecting Devices 
Hunting Highvolt 


Innovative Software Systems 

213, 215, 217, 219, 221 
Interface Technology 267 
International Microtronics Corp 
ITC Electronics 


ee It he. gver-k  e-e Ss 6 ¢ O18 8 Om ee Rae 


JAE/Electronics Inc 
Keithley Instruments 


ees sale See 2 Sao 


L-Com Data Products 
Lemo USA Inc 
Lightgate Corp 
Linear Technology Corp 
Linear Technology Inc 
Logic Solutions Tech 
LSI Logic Corp 
Lundy Electronics and Systems Inc .... 
3M Electrical Products 9 
Matra Design Systems 
Matrox Electronic Systems Ltd 
Measurement Systems Inc 
Medinova Corp 
Mentor Graphics Corp 
Methode Electronics Inc 
Micro Dimensions Inc 
Micro Networks 


Mini-Circuits Laboratories. . .3, 4, 26-27, 257 


i eh «ese ce eas 6 8S 8 ee Oo Oe FO wee 


Sagbeste Pe Oho eb, Cee. 8 ee 
eek a eee eo le pee 6a ene, ie ee 8 8, 8 

be a et eee wee 6 te eee 6 8 888 
ite be) go ee. 2.6 8 8 we 
ee mt ee > eee! b:) 0 4g, ere 
is iia eee 8. 6 8s wt ee 


Spee Se 8, 0.8 © @ © 8s 


National imeuumens ..-......5 05.5205, 


NEC Electronics 


een Pee ee ee ee @e Oi 8 8 we SR ee eI SP 


Octagon Systems Corp 
Oki Semiconductor“ 
Omega Engineering Inc 
Omnibyte Corp 
Orbit Semiconductor Inc 
Panasonic Industrial Co* 


Ray ek: ol. 6. ao BO.) Bp Ow Fale ee 
ee ae See 8k ew Se fe eb Be 
oo-0, 8. = 6,18 98) Se ee, a8 
Renee. oo we a * 8 6 ee Oe eye 8 6g 


Philips Elcoma Div 
Philips Test & Measuring 

Instruments Inc** 
Plessey Microsystems Sere 
Potter & Brumfield Co 


Se pa 8. ee eR eee eo Ss ee ee ree 
ee Oo 8. Ue “8 - Cet 8 eee ee ae 


ow te aaa «Jn k . 6 ee 


RCA Data Communications ...... .272 
RCA Solid State Div 
RDI/Reed Devices Inc 


RLC Enterprises 
Robinson-Halpern 
Robinson-Nugent Inc 


Rohde & Schwartz** 


ee Ne gi 6. ® OOOO ey Ew OL OOO Be OR Be Oe 


og th, by S. Ot 06, 8 OLE Pe eee 


Samsung Semiconductor 


ae ee @. es 6° Se "8 «8 6 6 Ce ew ee 
en eee eal ee 6. "oe" 8 6.6 ie oo we e's 9 See aoe 


SGS Systems Div 


Mianiens OOID. ss eee os ee 12-13 
SOTO 6 a= ss pe oe ee 28-29 
SINCOnix ING 2 es... eee 170-171 
sacon Systems N62... ... <seuce- 76-77 
Smciair-& Rush ine. .54.....: .- a ee. 262 
ME AC © c/s nes oe + re 268 
eorex. Polymar Corp :2e2cae5.... 2 333 
mea Ss Se es Se 277 
Spectrum Software ................. 259 
Sprague Electric Co........ 63, 84-85, 261 
Stanoerd Mig Group .. 2... . - a, 265 
Stanford Applied Engineering......... 314 
Baemnson GO. pee... 2 a ee 304 
Sun Micro Systems Inc ............ 54-55 
Tee Clectronics Group. 22... .... -. sey C2 
MOEOIUK ANIC 5 ek 8, 34-35, 78-79, 
94-95, 249, 319 
MOIS ce css <a ee ees 126 
Temene COM) 5. i. i. 321 
Tee OW Se. eee 319 
Texas Instruments Inc........ 26-27, 36-39, 
155-158 
eee eka CT ree 270 
WEG... ss dee a hon 2 2 Pees 268 
Tren GOD... os en ae ee. Meas 330 
Topaz Semiconductor ...... s0a..-.. 336 
muta COG) ys. acess ge ee 218 
Weevindustries . 0 ew ees 40 
United Tech Micro Electronics Ctr ...... 43 
Universal Data Systems .............. C3 
RT RNC in iin Soe wpe 42 
Vector Electronic Co .. >. ve 220 
Beery LS WIC ss ie ence bw a ss oe eae 161 
MG as i. Ce bay es - 321 
MGC © 5 i inns 0 ico Ra i oa 164-165 
Meee TECMINOIODY .... 2s. ees 321 
ee. i ck ce ne ees 319 
foes Monitors ING. ... «csi se 294 
MeN 556 PN a 349 
Viking Connectors Co............... 329 
VME Microsystems 
international Corp. <...... 0.5. es 186 
Mie ne £2 285, 287, 289, 291, 293 
Meee Wee Wis. 5. st Se Se ae 318 
Winsystems Ine. ..«..is. eae 321 
Dee OID. SR ss 318, 320 
Wolfson Micro Electronics** ........ 44-45 
Wyse Technology .............-..- 90-91 
Yellow Springs Instrument Colnc...... 318 
TED oe oe ae 0 ss 48 
wee INC 5. <a a Oe aie 271 
PE i eee ha oe a es 42 


Recruitment Advertising 


Electromagnetic Sciences ........... 344 
ON SG: . eee 338 
Kentrox Induswies =. oo 2 ic 8 338 
Marin Marietia 7.5. Fo eren e 343 
RT eee ee eee: 344 
NoOrthr00 2:55) x46 Gace - 2 et 340 
Raytheon... °4.44.5 2% ..2. .=,482geo 339 
Riker’ Personnel . 2.4 .......sseeeee 344 
Siemens... .. .. a eee eee 341 
Staffing Consultants ................ 344 


*Advertiser in US edition 
**Advertiser in International edition 





This index is provided as an additional service. The publisher 
does not assume any liability for errors or omissions. 


EDN March 6, 1986 


— = . 
 — -. ee: 
NE eS, 


se 


. 
=~ => 
-* = 





ey Several years ago, 
we had a rough idea where 
systems technology 
was headed. 


And we were right. 

You see, several years ago we co- 
founded the STD BUS and VMEbus 
architectures. 

We're Hamilton Standard Digital 
Systems, Inc. And today, we offer one of 
the broadest choices of fully compatible 
STD and VME systems and subsystems. 
As well as SIPs, add-in, mass memory 
systems and custom design and 
manufacturing. 

So as the needs and applications for 
systems technology continue to change, 
wouldn't it be a good idea to rely ona 
systems company that stays ahead of 
it all? Thats Hamilton Standard Digital 
Systems. For more information, call 
1-800-635-0200. Or write 1419 Dunn Dr., 
Carrollton, Texas 75006. 


NY UNITED 

S48 TECHNOLOGIES 
HAMILTON 
STANDARD 
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LOOKING AHEAD. 


Molded wiring boards make 
gains on pc-board market 


Printed-circuit boards based on in- 
jection-molded thermoplastic sub- 
strates will make great gains in 
popularity throughout the remain- 
der of the decade. According to the 
market-research company Phillip 
Townsend Associates Inc of Marble- 
head, MA, worldwide demand for 
these molded wiring boards will 
amount to 30 million square feet by 
1990. The potential demand could 
reach 70 million square feet in the 
US alone. This figure means that 
molded wiring boards could consti- 
tute 20.2% of US pc-board volume 
(estimated at 347 million square feet 
for 1990) if all applications that 
could use the new technology actu- 
ally did so. 

PC boards based on injection- 
molded thermoplastic substrates 
best suit high-frequency and high- 
temperature applications that his- 
torically have required specialized 
laminate structures (see “Engineer- 
ing-grade thermoplastics enhance 
pe-board design options,” EDN, 
August 8, 1985, pg 67). Molded cir- 
cuit boards require little, if any, 
additional mechanical work—drill- 
ing, beveling, stamping, or blanking 
—and as a consequence they pro- 
vide a good match with surface- 
mount devices. 

Phillip Townsend Associates re- 
ports that the leading resins being 
considered for such thermoplastic 
substrates are moderately expen- 
sive engineering materials such as 
General Electric’s Ultem polyether- 
imide, Imperial Chemical Indus- 
tries’ Victrex polyethersulfone, and 
Union Carbide’s Radel polyaryl- 
sulfone resins. Researchers believe, 
however, that new circuit-manufac- 
turing techniques—possibly includ- 
ing alloys of thermoplastic polyester 
and other materials—may lead the 
way to lower-cost engineering 
resins. 

According to the research compa- 
ny, the initial penetration of molded 
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wiring boards will be in the automo- 
tive, computer, consumer, and com- 
munications industries. Company 
analysts believe that double-sided 
molded wiring boards may be cost 
effective in production volumes as 
low as 4000 square feet, and that 
utilization of the 3-dimensional ca- 
pabilities of the injection-molding 
process, to realize such features as 
ribs, bosses, stand-offs, and ramps, 
can reduce the production volume 
still further by cutting assembly 
costs. 


Companies should plan now 
for implementation of ISDN 


It sounds improbable, but the world 
may one day be linked by a single 
communications supernetwork that 
employs standard protocols for the 
digital transmission of voice, video, 
text, and data. Such is the promise 
of the Integrated Services Digital 
Network (ISDN), which for a dec- 
ade now has been the object of re- 
search by telephone operating com- 





~ Michael McLaughlin 


panies and communications- 
equipment vendors. And if related 
industries don’t plan now, says SRI 
International (Menlo Park, CA) in 
the winter issue of Electronics 
Strategies, they could be at a disad- 
vantage when the dream becomes a 
reality. 

The time to start thinking about 
how the ISDN will change telecom- 
munications networks is now, says 
SRI. Though the fully integrated 
worldwide network won't be 
achieved at least until the year 2000, 
the public networks that will form 
the fundamental cells of the larger 
network should start to appear in 
two to four years. Telephone compa- 
nies can prepare by digitizing their 
networks and installing the fiber- 
optic links that will be required to 
handle the expected large volumes 
of communication. Many companies 
are already taking such measures, 
believing that they make good 
sense, ISDN or no ISDN. 

“If telephone operating compa- 
nies wait too long to offer public 
ISDN networks, the largest users— 
and the best potential customers— 
may go digital on their own to take 
advantage of digital’s cost savings 
and capabilities. In short, they may 
bypass ISDN altogether,” says SRI 
senior consultant Anne D Belfort, 
speaking in Electronics Strategies. 
The initial steps the telephone com- 
panies can take will be necessary to 
keep their customers in the fold, 
and both parties will consequently 
be ready to take advantage of the 
ISDN when it does finally appear. 

One problem that will continue to 
delay the realization of the ISDN is 
a problem that has always plagued 
various segments of the communica- 
tions industry—that of standards. 
The scope of the project, calling for 
worldwide network compatibility, 
compounds the problem. Currently, 
the International Telegraph and 
Telephone Consultative Committee 
(CCITT) is working on standards 
for all aspects of the ISDN. 


EDN March 6, 1986 


According to recent statis- 


EVERYTHING A DESIGN ENGINEER NEEDS, = '=iv-xeres 
TO DO EVERYTHING A DESIGN ENGINEER DOES. “<> 00 «0:1 


designing. The rest of the 
day is consumed by two 
other fundamental aspects 
of the job, documentation 
and communications. 
Which brings us to 
Workview™ 

Workview is the first 
and only IBM PC-based 
software program that 
addresses all three funda- 
mental aspects of the 
design engineer’s job. 

It’s The Total Workday 
System™ 

_ Fast, powerful, emi- 
nently affordable and 
so easy to use that you 
can begin working pro- 
ductively within hours, 
Workview supports ana- 
log, semicustom chip and 
design with standard 
parts. Its multi-windowed 
environment allows you to 
work on schematics, simu- 
lation, waveform, docu- 
mentation and communi- 
cation—all at the same 
time. 

Workview’s design 
facilities include a sche- 
matics editor, with which 
you can create, drag, 
rotate, reflect and scale 
objects, and an interactive 
simulator with waveform 
1/0 editing. Its documen- 
tation facility allows you to 
ee merge graphics and text. 
Finally, through Ethernet, 
Workview’s communica- 
tion facility allows you to 
communicate—instantly 
—pc to pc or pc to host. 

For more informa- 
tion, call us toll-free at 
1-800-CAE-VIEW. 

In MA, the number is 
~ 617-480-0881. 


VIEWlogic 


Viewlogic Systems, Inc., Marlboro, MA 01752. ©1985, Viewlogic Systems, Inc. All rights reserved. Workview and The Total Workday System are trademarks of Viewlogic Systems, Inc. 
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Making the Connection Between... 


PACK AGI 
DUCTIVITY 






From through-hole technology 
to surface-mount technology, 
Molex makes the connection. 
Molex is working, to help 
today’s manufacturers develop SMT 
products that utilize less space and 
assemble with greater efficiency. 
Components such as our SIMM sockets 
are currently helping major manufacturers 
utilize innovative SIP technology to 
achieve denser circuit board packaging 





Upgradao 


and increased RAM capacity. And, SIMM sockets 

systems such as our automated robotic oF ile can 
PCB assembly equipment are speeding right angle versions in single 
production time and reducing labor costs. and dual row configurations. 


We take a systems approach to help make 
your bottom line more productive. 

Molex goes beyond quality SMT products to bring 
you problem-solving 
systems for greater 
productivity. Molex 
helps you put new 
technology to work in 
real world manufacturing 


Moles SiMMisocker (Bh Wakesupdramaneally situations. From design 





less board space than DIP packaging (left). and development to 

manufacturing and delivery, you can depend on Molex for As part of our intensive quality 

: ; ; we assurance efforts, CAD technology 
interconnection technology that gives you a competitive edge. is used in product development 





Connecting technologies worldwide. to identify possible stress points. 


Our multi-national organization offers you interconnection 
design, manufacturing, and technology from around the globe, 


with dependable supply and local service. 
Call or write today for our new 16-page Fs 4 


SIMM Technology Handbook. 
Service To The 
Customer. .. Worldwide m O 





® 


ex 





SIMM™ is a registered trademark of the Wang Corporation. 





Corporate Headquarters: 2222 Wellington Ct., Lisle, IL 60532 USA, (312) 969-4550 + European Headquarters: Aldershot, England, (0252) 318221 
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Northern Asia Headquarters: Tokyo, Japan, 03-478-8777 « Southeast Asia Headquarters: Jurong Town, Singapore, 65-261-9733 
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ind modems: _ 
our cost effective = =~“, 
easons to have UDS in your corner 





Concentration: 
spend your time 


id money on what you 
) best. 


1 excel at what you do; we excel at 
igning and producing modems. 
vote yourself to developing and 
rketing your products more effec- 
ly, and get the modems you need 
n us. We have invested heavily 


Commitment: more 
than a promise, it’s 
our reputation. 
Supplying an edge in price/perfor- 
mance begins and ends with com- 
mitment. UDS is committed to the 
manufacture of modems—and only 
modems. We're also committed to 
the needs of OEMs, who buy over 
50% of the modems we make. We 
tutomated production equipment, have built a position as an industry 
instrumentation and a large leader by honoring commitments— 
inical staff so you won't have to. commitments to your quality demands, commitments to 
your deadlines, commitments to your demand for value. 





Reliability: because nothing costs 





like something that doesn’t work. Get us in pe oes 
Contact us, and we'll help you corner your share of 
=o Tevelve an OEM modem from UDS, install it, datacomm market. Let’s talk specs and prices! 
) at and forget it, Our quality assuTance procedure Universal Data Systems, 5000 Bradford Drive 
3es from incoming chip burn-in to 100% testing of all Huntsville. AL 35805 Telephone 205/837-8100: 
lems prior to shipment. This attention to quality assur- Telex: 75 9602 UDS HTV 
2 has put our historical reliability rate near the 99th 
entile. 


® Experience: we have already solved 


most of your problems. 
r the past 15 years, we have designed, produced and Universal Data Systems 
ered more than 1,500,000 modems in over 3,000 (MA) MOTOROLA INC. 


rent configurations. We have proved our capability to Information Systems Group 


Il nearly any form, fit and function requirement from 
0 to 14,400 bps. 


UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area. 
JISTRICT OFFICES: Atlanta, GA, 404/998-2715 e Aurora, CO, 303/368-9000 ¢ Blue Bell, PA, 215/643-2336 e Boston, MA, 617/875-8868 ¢ Columbus, OH, 614/895-3025 « East Brunswick, NJ, 
201/238-1515 © Glenview, IL, 312/998-8180 « Houston, TX, 713/988-5506 * Huntsville, AL, 205/837-8100 « Issaquah, WA, 206/392-9600 « Mesa, AZ, 602/820-6611 « Milwaukee, WI, 414/273-8743 
Minnetonka, MN, 612/938-9230 « Mountain View, CA, 415/969-3323 ¢ Richardson, TX, 214/680-0002 © St. Louis, MO, 314/434-4919 Silver Spring, MD, 301/942-8558 Tampa, FL, 813/684-0615 
‘Thousand Oaks, CA, 805/496-3777 e Tustin, CA, 714/669-8001 « Uniondale, NY, 516/222-0918 e Willowdale, Ont, Can, 416/495-0008 « Ypsilanti, MI, 313/483-2682 
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HOW TO 
RACE 
FASTER 

















‘thought possible. 





OWN THE 
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Approach The Speed of Light 
with New 
Extended Distance 
Data Cables from Belden. 


There is no equal. 
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Set new standards in data 
transmission 

When data speed and distance 
set the limits to superior per- 
formance of your computer 
system, your design requires a 
new cable solution. Belden’s 
new Extended Distance Data 
Cables provide faster data rates 
over longer distances while 
maintaining the integrity of the 
signal. This new series of data 
cables combines Belden’s 
unique Datalene® foam dielec- 
tric or semi-rigid PVC insulation 
with superior shielding technol- 
ogy to achieve higher levels of 
performance than you 







may have™® 


Choose from a wide q 
selection of datacables ¥ 
in multipair or multi-con- 
ductor configurations. For 
capacitance levels as low as 
12.5 pF/ft., specify Datalene 
insulation, available in conduc- 
tor sizes of 24 and 28 AWG. Or 
request semi-rigid PVC insula- 
tion, offered in conductor sizes 
of 22, 24 or 28 AWG. All cables 
are shielded with foil and 65% 
braid for superior shielding 
effectiveness at both low and 
high frequencies. 24 AWG mul- 
tipair cables are also available 
with individual pairs shielded 

in foil, plus an overall foil/braid 
shield for critical high noise 
applications. 





Let Belden assist you with the 
selection of data cables to suit 
your system needs at the onset 
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Bit rate vs. distance for individually — 
shielded single pair cables. 
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Semi Rigid PVC 
Datalene 

Charts assume 5% peak to peak time jitter as determined by eye pattern 

measurements of pseudorandom NRZ code 
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of your design. This may help 
you avoid the need for costly 
overdesigned cable later on. 


Settling a bit of confusion. 
In general, low capacitance 
contributes to a better computer 
cable. However, at higher bit 
rates, the distance trade-off 
becomes more dependent 
on other cable parame- 
ters such as shielding, imped- 
ance and attenuation. “Low 
capacitance” can no longer 
define the performance require- 
ments you need. Belden offers 
an examination of performance 
by addressing all parameters of 
data cables as they are affected 
across the bit rate spectrum in 
RS-232 and RS-422 applica- 
tions. When it comes to opti- 
mizing performance, there is 
no equal to Belden. 


Write or call Belden today for 
more information on our new 
Extended Distance Data 
Cables. Belden Electronic Wire 
and Cable, P.O. Box 1980, 
Richmond, IN 47375. 


1-800-BELDEN-4 
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